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EXECUTIVE SUMMARY
This document is the third of a series of three R&D Notes produced as part of an 
integrated research programme addressing aspects of the NRA's role in wetland 
management and conservation. The previous R&D Notes, nos. 377 and 378, addressed 
aspects of wetland resource assessment and classification, ultimately proposing a strategy 
towards future development of a national wetland resource inventory. The current 
document builds upon the results of earlier research to consider, in detail, the NRA's 
operational framework and practical role in wetland conservation.
Chapter 1 considers the nature of the wetland resource. A working definition of 
'wetland' is recommended for adoption by the NRA, and aspects of wetland classification 
and recognition are addressed.
Chapter 2 presents the NRA's current legislative and policy framework relating to its 
role in wetland conservation. National and international legislation and agreements are 
considered, and particular attention is afforded to the potential implications of the 
'Habitats Directive'. In advance of the proposed wetland strategy document, the NRA's 
existing strategy statements are also presented and the role of drainage authorities is 
discussed.
Chapter 3 presents the results of structured interviews with NRA staff; assessing existing 
perceptions of the Authority's role in wetland conservation, and operational interpretation 
of wetland issues within each Region. Operational scenarios were also presented to 
Regional staff, as a means of stimulating discussion; the results of which are summarised 
as Appendices.
Chapter 4 presents key examples of operational casework involving wetlands. 
Differences in approach and external perceptions of the NRA's current and likely future 
role in wetland conservation are discussed within Chapter 5; and major policy 
developments are ultimately recommended, as follows:
1. The NRA should take a pro-active role, in carrying out its functions, to conserving 
all existing wetlands of recognised value.
2. A nationally agreed definition of 'wetland' should be adopted and recognised 
throughout the Authority, and ultimately in legislation.
3. The NRA should work towards an agreed classification of wetlands appropriate to 
the Authority's functional responsibilities.
4. The NRA should develop and subsequently field test a 'Handbook o f Wetland 
Identification and Classification' and initiate a wetlands awareness training 
programme for all operational staff to ensure consistency of approach.
5. R&D Note 377 recommends development of a regionally-based wetland resource 
inventory, as described.
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6. Strategic policy guidance is required on the NRA's role in land drainage; including 
appraisal of the current standards of service being provided for wetlands.
7. An objective rationale needs to be applied to the standard of flood defence service 
provided for wetlands.
8. There are considerable problems in applying cost-benefit analysis to wetland 
casework which must be recognised.
9. A strategic commitment to halting and, where appropriate, reversing the decline and 
degradation of the wetland resource should be provided; guidelines for prioritised 
action are required.
10. Managed realignment of flood defences should be considered as an option in 
evaluating all maintenance and capital flood defence schemes for fluvial systems.
11. The Authority could play an important role in targeting agricultural incentive 
schemes aimed at conserving and restoring wetlands.
12. The NRA should adopt a precautionary approach to abstraction licences which have 
potential to adversely affect wetlands, and also requires fundamental research into 
the effects of groundwater abstraction on the ecology and archaeology of wetlands, 
to enable the Authority to fulfil its statutory conservation duties.
13. Where the Authority's actions have the potential to adversely affect wetland sites of 
special interest, post-project appraisal and long term monitoring of ecological and 
hydrological impacts should be undertaken.
14. The NRA requires a more consistent approach to the implementation of water level 
management plans in order to resolve the regional differences which currently exist.
15. The NRA should take the opportunity provided by Catchment Management 
Planning to facilitate effective management and restoration of the wetland resource.
16. The NRA requires a Wetland Strategy to address and encapsulate, at national level, 
the issues and suggested policy developments highlighted in this report.
Keywords:
Classification, definition, functions, legislation, policy, roles, strategy, survey, restoration, 
wetland.
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1. GENERAL INTRODUCTION
1.1 Objectives
The NRA, established on 1 September 1989, is the independent public body charged with 
safeguarding and improving the natural water environment. It is responsible for:
• flood defence;
• regulating the quality of rivers and groundwaters;
• provision of water for public supply;
• balancing the needs of various water users;
• protecting and improving fish stocks; and,
• promoting water-based recreation of all kinds.
The NRA is committed to improving wildlife habitats and conserving the natural 
environment in all it undertakes.
This document, produced as part of an integrated research programme, follows the 
previous R&D Note 377 Wetland Resource Assessment', and R&D Note 378 'Wetland 
Classification’, and deals specifically with the NRA's Role in Wetland Conservation. 
'Coastal' wetlands and deep water habitats have been excluded from this project; although 
it is recognised that the NRA's conservation duties also extend to these areas.
Wetlands represent not only an important wildlife resource but also contain a valuable 
archaeological and palaeoecological archive. The NRA's duties to archaeology are 
addressed in R&D Note 289 (Evans and Hill, 1994). In addition to their intrinsic 
conservation value, wetlands also perform many other functions. This aspect is dealt 
with in R&D Note 114 (Hogan et al, 1992) and is also being addressed as part of the EC 
STEP project 'Functional Analysis of European Wetlands (FAEWE), to which the NRA 
is a partner.
The NRA's Conservation Strategy defines 'conservation' as:
- the protection and management o f natural and man-made features o f special 
interest, to ensure that the resource will be valued and made available for the 
benefit o f future as well as present generations.
The NRA has inherited a much depleted and altered wetland resource in England and 
Wales. There is currently no national or regionally based inventory of the remaining 
wetland location, extent or character, and there are few quantitative data relating to the 
dynamics of wetland change. In addition, the hydrology and ecological processes of 
much of the remaining resource are poorly understood, and the potential impacts of the 
NRA's activities are therefore difficult to assess.
The specific objectives of this report are:
• to describe the NRA's legal, policy and organisational framework as it relates to 
wetlands;
• to evaluate the NRA's performance in recognising and managing the resource;
• to propose changes and guidance to ensure a clear and consistent approach to 
wetland issues.
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1.2 The resource
Human societies have had a long and complex interaction with wetlands. For much of 
the last two millennia, and particularly during the last few centuries, the focus of interest 
in many temperate wetlands has been to drain and claim them for agriculture, forestry and 
peat extraction. This has lead to a major reduction in the area of extant wetlands. Water 
abstraction and pollution also threaten the wetland resource. In some areas only 
relatively small remnants persist.
Wetland ecosystems form an important part of the remaining semi-natural habitat in 
England and Wales, supporting many threatened plant and animal species. Many also 
contain an important archaeological and palaeoecological archive. Wetlands are 
identified as an area of priority in the 'World Conservation Strategy' (published in 1980), 
and many sites and species associated with wetlands are afforded statutory protection (see 
Chapter 2). Wetlands are not only important for in situ flora and associated fauna; many 
are also used seasonally, for example as winter feeding grounds or passage areas for 
birds, or as part of the life cycle of invertebrates.
Most wetland sites have been influenced by some form of vegetation management or 
habitat manipulation, usually to increase their utility or economic value; pools have been 
dug and surfaces flooded to encourage wildfowl for shooting; peat has been dug for fuel, 
animal bedding and, more recently, growing media for horticulture. Crops have also 
been collected; reed (.Phragmites australis) has been harvested from various fens; marsh 
hay and litter have been mown in many sites; and crops such as 'sedge' (Cladium  
mariscus) have been of local importance, for example in East Anglia. Large areas of both 
blanket and raised bogs have been afforested. Many sites have also been used for rough 
grazing for livestock, particularly in the summer.
Some of these forms of exploitation are still practised. However, the high biodiversity 
and natural history interest of many wetland sites occur not despite, but because of, 
human manipulation, often referred to as their 'traditional' management. The 'traditional' 
wetlands may not have been carefully manicured ecosystems; but neither were they 
'wilderness'. Effective conservation of wetlands often requires active management when 
the objective is to preserve the essential character of their present, or recent, features.
In addition to their intrinsic conservation value, wetlands combine a complex array of 
physical, chemical and biological interactions and can perform a wide range of functions 
relevant to the NRA's operations. For example, wetlands can play important roles in 
flood mitigation, pollutant trapping and aquifer recharge (Hogan et al, 1992). When 
coupled to the vulnerability of wetland sites, these factors provide reasons both for 
wetland conservation and, where appropriate, restoration. This report considers the role 
of the NRA in this process.
1.3 Definition
The NRA requires a clear definition of the term wetland, appropriate to its 
responsibilities, as recommended in R&D Note 114. As used here, the concept of 
wetland essentially accommodates sites that have (or once had) a water level close to the
R&D Note 381 4
ground surface for much of the year, but which may experience periodic inundation or 
drying. Wetland is used as a term which encompasses peat-based mires along with 
waterlogged sites upon mineral substrata.
What is needed is a broad definition of wetlands appropriate to the NRA's 
responsibilities, to provide the means by which to identify 'wetland' e.g., to assist uniform 
adherence to NRA wetland policy throughout the Regions. The definition should also 
facilitate evaluation of the geographical extent of the resource in England and Wales: the 
wetland resource inventory initiative (R&D Note 377).
Coastal and saltmarsh areas are excluded from the current project, although it is 
recognised that these also fall under the responsibilities of the NRA.
R&D Note 377 proposes the following working definition of a wetland:
Wetland is land that has (or had until modified) a water level predominantly at, 
near, or up to 1.5 m above the ground surface for sufficient time during the year 
to allow hydrological processes to be a major influence on the soils and biota. 
These processes may be expressed in certain features, such as characteristic soils 
and vegetation.
This broadly encompasses sites which have (or once had) a water level close to the 
ground surface for much of the year, but which may experience periodic inundation or 
drying. It is recognised that this definition is broad and that some arbitrary decisions 
have to be made on what constitutes wetland soils and vegetation types. R&D Note 377 
considers this aspect further.
Clearly, to be of practical use in evaluating the geographical extent of wetlands, the 
definition must aid identification of wetland sites 'on the ground'.
Wetlands vary widely in size. This range of scale is not unique to wetlands but it is 
important for their detection and conservation, especially where the wetland units occur 
in small 'parcels' in a catchment (Mitsch & Gosselink, 1993). R&D Note 377 proposes a 
minimum size limit of approximately 30mx30m for resource mapping purposes. 
However, this limit could miss important features, such as river marginal vegetation and 
small, isolated springs / flushes. Also, it is not practical to exclude small ponds, open 
drainage ditches etc. from NRA involvement, especially where these occur within larger 
areas of wetland.
1.4 Boundaries
Wetlands form a continuous gradient between dry land and deep water, and defining the 
upper (dryland) and lower (deep water) limits is therefore an arbitrary procedure. The 
process is further complicated by the fact that some wetlands are ephemeral in nature; 
their seasonal boundaries vary both within a hydrological year and on a year-to-year 
basis. Wetlands also alter naturally through time and successional changes must 
therefore be allowed for in their boundary detection. Wetlands are also subject to a high 
degree of human impact in terms of drainage, altered channel morphometry and land use.
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A cut-off limit of 1.5 m water depth for the wetland/deep-water boundary is 
recommended, although it should be recognised that the NRA's conservation duties 
include open water, and this 'lower' boundary does not therefore merit detailed 
consideration within the current document. By contrast, the 'upper' wetland boundary 
may be important in determining the geographical extent of NRA's responsibilities.
In many cases, human intervention means that identification of the boundaries of extant 
wetlands will be determined in practice by physical limits such as river embankments, 
walls or roads. Where natural transitions still exist, the boundaries will be identified by a 
combination of factors such as soils, vegetation and water regime.
There are a number of boundary criteria which may be used to define the upper wetland 
limit. These include:
• water level position and range of fluctuation;
• catchment topography;
• land use (e.g. drainage and including future/past use);
• presence/absence of soil mottling;
• gley morphology;
• soil class/type;
• vegetation.
Although little has been published to guide the definition of upper wetland limit, soil- 
based criteria such as field capacity1 may represent a useful indicator of the potential 
climatic control on soil waterlogging. It may be possible to make estimates of field 
capacity from published material and available meteorological information as a 'desk 
exercise'; so field monitoring may not always be necessary.
The problems or limitations of boundary definition for this upper wetland limit relate 
largely to linking hydrological and soil characteristics to the biotic criteria which 
generally define the conservation importance of wetlands. The vegetation response at 
this upper wetland limit (and the lower limit) represents a continuum; any zonation 
reflects the response of individual species to environmental gradients. Here, interspecific 
plant competition may be as important as environmental gradients, so any link between 
soil and water boundaries and vegetation zonation may not be direct. However, in most 
areas of semi-natural vegetation, the plant communities will provide a good indication of 
the presence of wet conditions. Obviously, vegetation criteria will be less useful in 
identifying claimed areas of former wetland.
1.5 Classification
Whether developing a wetland resource inventory or progressing casework involving 
wetland sites, the NRA requires sufficient data to determine the likely scope of NRA 
involvement in particular sites. It requires the means to describe and categorise wetlands 
in general terms to ensure consistency of approach throughout the Regions. The lack of a 
consistent approach to describing and classifying wetlands is widely recognised as a
The total amount o f water remaining in a freely drained soil after the excess has flow ed into unsaturated 
substratum.
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major problem that needs to be addressed both by the NRA and by all other organisations 
and individuals concerned with wetland resource assessment, management and 
conservation.
R&D Note 378 recommends a two-layered 'hydrotopographical' classification. The first 
layer identifies situation-types, i.e. the position the wetland occupies in the landscape, 
with special emphasis upon the principal sources of water. The second layer identifies 
hydrotopographical elements, i.e. units with distinctive water supply and, sometimes, 
distinctive topography in response to this.
This system is seen as an independent, basic, classification upon which it is possible to 
superimpose additional classifications based on other features (e.g. base-status, fertility, 
vegetation, management etc.).
1.6 Wetland recognition
In many cases it is possible to identify 'core' areas of wetlands and former wetlands from 
existing information. However, it will usually be necessary to carry out some field 
investigations to verify wetland boundaries and enable site classification into different 
wetland types. For NRA purposes, one of the main aims is to ascertain whether a site is a 
wetland and hence may be affected by activities relating to water resources and 
hydrological management.
Pending a full survey of wetlands, Table 1.1 is intended as a check-list for the 
identification of actual or possible wetland areas using available information sources. 
Where necessary, areas identified should be verified in the field on the basis of situation 
type, soils and vegetation characteristics. To help ensure a uniform approach throughout 
all functions and Regions of the Authority, R&D Note 377 proposes development and 
subsequent field testing of a 'Handbook o f Wetland Identification and Classification'.
It should be noted that much of this information may already be held by the Authority, or 
can be obtained from a range of statutory and non-statutory bodies. As a rule, however, 
such data have not been collated or stored in a retrievable form, and there is a clear need 
for an integrated and standardised approach to wetland resource information.
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Table 1.1 Checklist for the identification of wetland areas using existing information 
sources
Available information
Site known to be, or formerly, considered as 
wetland.
Site lies adjacent to a known wetland.
Site clearly lies within a flood plain.
Site adjoins (or includes) a water course.
Site adjoins (or includes) open water.
Site lies in a clear topographic hollow.
OS maps (recent or past) suggest wetland area, 
e.g. 'marsh' symbols, springs, flood limits.
Evidence of intensive drainage in the area.
Flooding known to occur on a regular basis 
(e.g. annually or 1 in 2 years).
Springs marked close to the site.
Site known to be permanently or periodically 
saturated with water.
Soil maps indicate presence of wetland soils.
Notes
Check current status and extent.
Check relationship of site to known areas of wetland 
(e.g. was the area formerly part of the same wetland ?)
Check current status.
Check for evidence of flooding (e.g. alluvium), inputs of 
run-off or groundwater from adjoining slopes and 
detention of water.
Check for evidence of flooding (e.g. alluvium), 
detention of water and hydroserai development of 
vegetation.
Check current status.
Check current status.
Possibly a degraded wetland.
Probably wetland.
Possible wetland.
Determine estimates of times and depths if  possible.
Check current status.
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2. LEGISLATION AND POLICY FRAMEWORK
2.1 Introduction
This section summarises the NRA's legislation and policy framework relating to its role 
in wetland conservation. The legislation imposes duties on the NRA that it must carry 
out. Other provisions take the form of powers that the NRA uses to fulfil its duties and 
meet its aims. This combination of duties and powers determines the broad allocation of 
effort and resources.
The NRA is a non-departmental public body, sponsored by the Department of the 
Environment (DoE) and maintains important policy links with the Ministry of 
Agriculture, Fisheries and Food (MAFF) and the Welsh Office.
2.2 Legislative context
The NRA was formed as a result of the Water Act 1989, and those aspects of the 1989 
Act which concerned the NRA were later consolidated into the Water Resources Act 
1991 and Land Drainage Act 1991. The NRA has a statutory duty to further and promote 
nature conservation through its regulatory, operational and advisory activities.
2.2.1 Duty to further conservation
Under Section 16 of the Water Resources Act 1991, and Section 12 of the Land Drainage 
Act 1991, the NRA is obliged, in formulating or considering any proposals relating to any 
of its functions2, to:
a) further the conservation and enhancement o f natural beauty and the conservation 
of flora, fauna and geological or physiographical (landform) features o f special 
interest;
b) have regard to the desirability o f protecting and conserving buildmgs, sites and 
objects o f archaeological, architectural or historic interest;
c) take into account the effect which proposals would have on the beauty or amenity 
of any rural or urban area or on any such flora, fauna, features, buildings, sites 
or objects.
These duties extend to all areas of interest, including wetlands; although much depends 
on the interpretation of this legislation. The duty to "further ... and enhance..." has the 
strongest wording for positive action; implying a positive obligation towards 
conservation and an obligation to improving the existing conservation resource. 
However, this is not a 'stand alone' duty; and its application should be consistent with the 
NRA's primary functions.
2 So far as may be consistent with the purposes o f any enactment relating to the functions o f  the Authority.
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The Land Drainage Act provides the NRA with strong control over 'main rivers', with 
regard to flood defence, but weaker control over other watercourses. Main river is that 
part of the river system that is defined on statutory main river maps held by MAFF, the 
Welsh Office and the NRA. All other river systems are regarded as ordinary 
watercourses unless they have been registered as surface water sewers. 'Controlled 
waters', over which the NRA has powers and duties include 'flooded' and/or 'associated 
lands', plus groundwaters.
2.2.2 Duty to promote conservation
In addition to the above, Section 2(2) of the Water Resources Act 1991 makes it a duty of 
the NRA, to such an extent as it considers desirable, generally to promote:
the conservation and enhancement o f the natural beauty and amenity o f inland 
and coastal waters and o f land associated with such waters;
the conservation o f flora and fauna which are dependent on an aquatic 
environment.
These are free-standing duties to conservation, funded directly by Grant-in-Aid from the 
DoE, which may be applied generally to the defined features. Although wetlands are not 
specifically mentioned, many wetlands are "associated with inland and coastal waters", 
and many can also be regarded as supporting ''flora and fauna which are dependent on an 
aquatic environment". Thus, the NRA has a free-standing duty to safeguard wetlands.
2.2.3 Duty to consult conservation bodies
Where the NRA has received notification from English Nature, the Countryside Council 
for Wales (CCW), or a National Park Authority that an area of land is of special interest 
by reason of its flora, fauna or geological or physiographical features (e.g. Sites of 
Special Scientific Interest (SSSIs)), the NRA has a duty under Section 17 of the Water 
Resources Act 1991 to consult the notifying body before authorising or carrying out any 
works or operations which would be likely:
to destroy or damage any o f the features for which the site has been notified.
This involves not only wetland flora and fauna of special interest, but could also involve 
wetland physiographical features such as an active floodplain worthy of conservation. 
Potentially damaging operations for wetland habitats include flood defence works, 
abstraction licence applications and changing water level regimes. The zone of impact of 
such works may include wetlands located some distance away from the actual 
development site.
2.2.4 Resource assessment and development control
Other legislation gives the NRA an important role as a consultee in relation to 
applications for planning permission. This means that the NRA's views and advice on 
these applications should be taken into account by the appropriate authority.
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The NRA's ability to influence local planning policy is focused through the DoE Circular 
30/92 'Development and Flood Risk' which sets out the framework for consultation by the 
planning authorities with the NRA (DoE, 1992). Section 105 of the Water Resources Act 
requires the NRA to exercise a general supervision over all flood defence matters, but its 
powers and duties under the Act largely relate to main rivers and sea defence works.
In discharging its flood defence functions the NRA is concerned with:
• maintaining and improving the standard of flood defence;
• advice to planning authorities on flooding issues with a view to limiting future 
public liabilities;
• warning those at risk from flooding;
• safeguarding recognised flood plains and wetlands.
Flooding problems are dealt with in the following descending order of priority:
1. tidal urban;
2. fluvial urban;
3. tidal agricultural;
4. fluvial agricultural;
5. land drainage.
The NRA is a statutory consultee in the preparation of development plans, and will make 
an input with respect to flood defence issues with the primary aim of ensuring no increase 
in flood risk. The Government wishes the main NRA input to development plan 
preparation to be the surveys required under Section 105(2) of the Water Resources Act 
1991 (see 4.2.1). Development of these S. 105 floodplain maps could be undertaken in 
parallel with the wetland resource inventory initiative (R&D Note 377). Thus, as survey 
coverage is extended, the NRA input should be delivered more efficiently, rather than in 
relation to individual requests and consultations as they arise. The NRA will therefore be 
able to influence development patterns in a positive, rather than a reactive way.
Where the local planning authority proposes a development strategy that would be 
incompatible with the current standard of flood defences, the development plan process 
should be used to determine the best approach, taking account of the nature conservation 
interests and the suitability of some areas for 'managed retreat'3 (DoE, 1992).
With respect to floodplain areas identified by the S. 105 surveys, local planning 
authorities should consult the NRA on individual planning applications before granting 
permission; especially where significant flood defence considerations may arise. The 
NRA may require developers to undertake mitigation works at their own expense as a 
pre-condition to agreement, and seek to ensure that development does not proceed until 
such works are implemented. The close relationship between flood defence and nature 
conservation in some areas may demand parallel consultation with English Nature or 
CCW.
Works for the limitation of surface water run-off from new developments can include the 
provision of surface water storage areas. 'Soft' alleviation measures, including 
constructed wetlands, can add nature conservation interest (DoE, 1992) and can prove
3 A s defined by G ovt Circular 30/92 'managed retreat’ relates to coastal defences.
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effective in delaying the discharge of water to natural watercourses. The Authority is 
able to establish nature reserves on suitable land it owns (NRA, 1993b).
The NRA is able to undertake certain works considered to constitute 'drainage 
improvements' (Table 2.1) under the Authority's permissive powers. Such works do not 
therefore require planning permission. However, flood defence works require 
environmental appraisal, and where the proposed works are likely to have significant 
environmental effects an Environmental Statement (ES) is required under Statutory 
Instruments 1217 and 1199.
Table 2.1 Works considered to constitute 'drainage improvements', covered by 
Statutory Instruments 1217 and 1199.
Bank protection for drainage or flood defence reasons.
• Channel renewal - e.g. piling, walls, tidal defences.
• Culverts and bridges.
River bed dredging and re-profiling.
• Bank re-profiling.
• Sluices and flow control structures.
Weirs and weir alterations.
• New locks where impounding is necessary.
• Construction of flood storage detention works.
Construction of new tidal defences.
• Major flood alleviation schemes where works can be individually isolated from each other. 
Construction of new flood embankments within the flood plain at a distance from the watercourse.
• Major flood alleviation schemes where new flood or diversion channels are involved.
The NRA has issued guidance notes for local planning authorities on the methods of 
protecting the water environment through development plans (NRA, 1994a). For 
example, the NRA is generally opposed to 'inappropriate' developments on river 
floodplains (4.2.1). The Authority will also generally resist allocation of land which is 
likely to have an adverse effect on 'nature conservation' and 'waterside areas'. Local 
planning authorities (LPAs) are encouraged to restore the natural elements of river 
corridors; the latter being defined as a continuous area of land which is physically linked 
to a water course.
Further advice to local planning authorities on the relationship between planning control 
and nature conservation is contained within PPG9: Nature Conservation (DoE, 1994b).
2.2.5 Pollution control
The NRA also has duties with respect to pollution control which may be pertinent to its 
role in wetland conservation. In particular, Section 161 of the Water Resources Act 1991 
permits the NRA to carry out works to prevent 'poisonous, noxious or polluting matter or 
solid waste matter' from entering controlled waters. Where such substances have already 
entered such waters the NRA could:
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• remove the substances from those waters;
• remedy pollution of those waters;
• restore the waters, including any flora and fauna.
The NRA may also be entitled to recover expenses reasonably incurred in doing so. 
However, it is unclear the extent to which this would apply to wetlands damaged by 
polluting incidents.
2.3 Related legislation
2.3.1 Nature conservation
Protection for Britain's flora and fauna stems from the Wildlife and Countryside Act 1981 
(as amended) which schedules a number of species for special protection. For example, 
all wild birds, their nests and eggs are protected under the Act, and certain species are 
listed for special protection from disturbance and persecution at all times. 'Schedules' of 
species listed under the Act are periodically reviewed and amended.
The same Act also provides for the protection of particular sites and habitats through the 
notification of SSSIs and establishment of National Nature Reserves (NNRs). Selection 
criteria for biological SSSIs were published in 1989, and supplementary guidance has 
since been issued (NCC, 1989; JNCC, 1992; INCC, 1994).
English Nature regards SSSIs as the "core of our nations natural heritage", but there are 
problems with the SSSI system. These are best summarised by the recent National Audit 
Office (1994) report which commented that, "Notification of an SSSI does not guarantee 
absolute protection and was not intended by Parliament to do so. Owners can legally 
carry out damaging activities if they have given English Nature (or CCW) due notice, and 
the four month period ... has expired. Damage may also be caused by third parties who 
are not covered by SSSI procedures. Nor can SSSIs be isolated from the effects of 
developments and management changes on adjacent or nearby land. Planning 
permission, local and private Acts of Parliament and Statutory Orders may allow 
developments to proceed which damage sites".
2.3.2 Archaeology
Legislation to protect archaeological sites consists primarily of the Ancient Monuments 
and Archaeological Areas Act 1979, which provides for a Schedule of Ancient 
Monuments. Potentially destructive activities are restricted on Scheduled Ancient 
Monument (SAMs). Scheduled sites are mainly constructions at least partially visible 
above ground, although sub-surface character does not in itself rule out scheduling. 
However, few wetland sites have yet been scheduled, and scheduling does not 
specifically protect wetlands from perhaps the most significant threat - drainage (Coles, 
1995).
Practical guidance is provided by Planning Policy Guidance Note 16: Archaeology and 
Planning (PPG 16). Here, developers and planning authorities are steered towards 
assessment of impact of development proposals on archaeology and mitigation of impacts
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and/or excavation. At some sites, e.g. the Sweet Track in Somerset, the significance of 
wetland archaeology has long been recognised. Therefore, on the Somerset Levels and 
Moors, it is likely that PPG 16 would be taken into account before granting planning 
permission which could adversely affect wetland archaeology, but this is not universally 
accepted elsewhere.
2.4 EC Directives
Much of the impetus for UK environmental legislation has come in the form of EC 
Directives requiring implementation. The Directive on the 'Conservation o f Wild Birds' 
(79/409/EEC) provides not only for the protection of birds, but also the designation of 
Special Protection Areas (SPAs). Those species of special concern are listed in Annex 1 
of the Directive. Within the Directive wetlands are identified as a category requiring 
special attention. The UK has so far designated 86 SPAs, and a further 151 potential 
SPAs have been identified and remain to be designated (Hughes, 1994).
Regulation 797/85 (1985) introduced the concept of Environmentally Sensitive Areas 
(ESAs) to the Common Agricultural Policy with the aim of encouraging farming 
practices more in harmony with conservation of wildlife habitats. A programme of ESA 
designation has followed, within which wetland habitats are well represented.
Directive 85/337/EEC 'The Assessment o f the Effects o f Certain Public and Private 
Projects' led to the UK legislation requiring Environmental Assessments to be undertaken 
for certain specified development proposals. The NRA is a statutory consultee in this 
process. The NRA also has powers under the Water Resources Act 1991 and Regulations 
implementing the 'Habitats Directive’, to request environmental impact assessment 
information from applicants. In addition, a number of Directives deal with water quality 
issues.
2.4.1 'The Habitats Directive'
Wetlands have been specifically targeted in the Council Directive (92/43/EEC) on the 
'Conservation of Natural Habitats of Wild Fauna and Flora'. Wetlands are well 
represented under the Directive; active raised bogs and active blanket bogs being afforded 
special attention as priority habitats for which the UK holds the main sites in the EU.
In essence the Directive obliges Member States to:
• designate sites as Special Areas of Conservation (SACs);
• protect the designated sites from deterioration or disturbance with a significant 
effect on the nature conservation interest, and take steps to conserve that interest;
• protect the species of Community interest listed in the Annexes to the Directive.
The Directive will establish a network of Natura 2000 conservation sites throughout the 
EU, comprising SACs and Special Protection Areas (SPAs) already designated under the 
'Wild Birds Directive'. These will be termed European Sites, and will contain specific 
habitat types and the habitats of vulnerable species.
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The overall objective is "to contribute to ensuring biodiversity through the conservation 
of natural habitats and of wild fauna and flora throughout the community". Conservation 
of nature depends on achieving an effective balance of legislation, policies and 
programmes for all activities that might pose a threat to the conservation status of species 
or habitats. The Directive requires the Government to have legal powers to protect the 
selected SACs and SPAs, and existing UK legislation needs to be strengthened to do this. 
The SACs and SPAs will in practice, almost invariably, have already been notified as 
SSSIs, many will be NNRs, and they will have the highest priority for resources available 
for management.
The Directive requires Member States to establish the necessary conservation measures, 
including, if needed, appropriate management plans to avoid the deterioration of the 
nature conservation interest of the site. The NRA may have a practical role in this in 
relation to rivers and wetlands.
Planning permissions affecting SACs and SPAs will be controlled by the Regulations 
implementing the Directive in the UK which were published in October 1994; and PPG9: 
Nature Conservation (DoE, 1994b) provides further guidance on this. The 1991 Water 
Resources Act, which currently requires the NRA to notify the Agencies of any proposals 
considered to have an adverse effect on an SSSI, is to be reviewed; presumably extending 
that duty to SACs and SPAs.
Although the full implications of the Directive remain to be defined, a number of key 
features are likely to influence fundamentally the NRA's future role in wetland 
conservation. An internal paper detailing implications of the Habitats Directive for the 
Authority has been prepared by NRA HQ.
The Authority's existing conservation duties are reinforced by Regulation 48(1). This 
requires the NRA to consider the implications of any application for consent or operation 
in the light of the conservation objectives of SACs and SPAs, and Regulation 48(3) 
requires consultation with English Nature/CCW. The Authority must therefore be aware 
of the conservation objectives of such sites, and not to undertake or consent any operation 
that will adversely affect their conservation interest.
In addition, Regulation 50 requires the NRA to review and "affirm, modify or revoke" all 
existing decisions and consents which affect SACs and SPAs. This requirement will 
apply immediately to all existing SPAs and to new SPAs and SACs as soon as they are 
designated. The resource implications of this Regulation alone are likely to be 
substantial; for instance, there would presumably be a requirement to revoke any existing 
abstraction licence which is proved to have a significant adverse effect on a wetland 
SAC/SPA. The case of Redgrave & Lopham Fens NNR (see 4.5.4) clearly highlights the 
resource implications of re-siting an abstraction borehole and restoring a damaged 
wetland habitat. The Authority's previous decisions relating to its flood defence and 
pollution control functions may also need to be reviewed where these potentially affect 
SACs/SPAs. Regulation 106 makes it clear that responsible officers of the NRA are 
liable if they fail to act in accordance with the adopted provisions of the Directive.
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Under die Directive, drainage authorities are to be encouraged to produce water level 
management plans for SSSIs, although the RSPB4 has requested that this general 
encouragement should be upgraded to a requirement in the case of wetland 
SPAs/SACs/Ramsar sites (Pritchard, 1993). Importantly, Regulation 105 implies that 
drainage authorities can carry out any operation with the consent of English Nature/CCW 
even if this is at variance with its "normal" flood defence remit. The NRA is therefore 
able to adopt a pro-active role in conservation and enhancement of wetland SACs/SPAs, 
although clear guidance is needed from MAFF on Grant-in-Aid eligibility for such works.
On 31 March 1995, the Joint Nature Conservation Committee published on behalf of the 
Government a list of 280 sites in the UK recommended by the statutory conservation 
agencies as possible SACs (Hopkins, 1995). It is intended that, subject to the results of 
the consultation exercise, these sites, together with others requiring further preparatory 
work, will form the 'national list' of sites to be sent to the European Commission.
2.5 International Agreements
The Ramsar Convention on 'Wetlands o f International Importance Especially as 
Waterfowl Habitat', adopted in Iran in 1971, is global in scope. Contracting parties have 
to designate wetland sites onto a List of Wetlands of International Importance, and to 
promote conservation of their most valuable wetland sites. The UK signed the 
Convention in 1973, and has so far designated 76 of the ca. 152 sites identified as 
suitable for designation (Hughes, 1994).
The UK has also ratified The Berne Convention on the 'Conservation o f European 
Wildlife and Natural Habitats', which carries an obligation to protect and conserve a wide 
range of wild species and their habitats, and the Bonn Convention on the 'Conservation o f 
Migratory Species o f Wild Animals'. The former was implemented in the UK by the 
Wildlife and Countryside Act 1981.
The United Nations Convention on Biological Diversity was ratified by the UK in June 
1994; placing obligations to protect and use biological resources in a sustainable manner. 
The most tangible result of the Convention at the national level in the UK so far has been 
the publication of the UK's Biodiversity Action Plan (DoE, 1994a). This states a 
Government goal, "to conserve and enhance biological diversity within the UK and to 
contribute to the conservation of global diversity through all appropriate mechanisms". 
The Government's commitment to "enhance" biological diversity is new.
2.6 NRA strategy statements
This section summarises relevant statements contained within the NRA's Conservation, 
Flood Defence and Water Resources Strategy documents (NRA 1993a,b,d). It should be 
recognised, however, that achievement of these objectives may be constrained by 
available resources.
4 Responding to the DoE/W elsh O ffice Consultation Paper on the Directive (1993).
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2.6.1 Conservation
The NRA's conservation strategy sets out its approach to conservation in general terms.
The NRA's principal aim in relation to conservation is:
• to conserve and enhance wildlife, landscape and archaeological features associated with inland 
and coastal waters o f  England & Wales.
This will be achieved either directly, through the Authority's own operational and 
regulatory activities, or by influencing the activities of others. The NRA will continue to 
work closely with others, to help protect sites of the highest conservation value, and to 
both promote and to be instrumental in the restoration of rivers and wetlands.
The NRA's conservation strategy is underpinned by three strategic objectives:
• to assess and monitor the conservation interest o f  inland and coastal waters and associated lands 
(wetlands);
• to ensure that the NRA's regulatory, operational and advisory activities take fu ll account o f  the 
need to sustain and further conservation;
to promote conservation to enhance the quality o f  the aquatic and related environment fo r  the 
benefit o f wildlife and people.
Since the NRA has a statutory duty to further conservation, an essential pre-requisite is to 
develop and implement effective standard methods to describe, classify and monitor the 
resource. Towards that end, R&D Note 378 proposes a 'hydrotopographical' 
classification of British wetlands, and R&D Note 377 investigates the means by which 
the geographical extent of the wetland resource may be assessed.
The NRA needs to:
evaluate the consem ition interest o f inland and coastal waters and associated land (wetlands) and 
assess the effects o f its own operational and regulatory activities.
The NRA's conservation strategy identifies a need for systems to assess the conservation 
interest and enhancement potential to enable effective targeting of financial resources. 
To date, there has been no systematic attempt to assess the 'wildlife interest' of wetlands, 
or to introduce a classification scheme for assessing their conservation interest.
2.6.2 Operational policy
There are many pressures which can have a direct impact on the conservation status of 
wetlands, many of which are influenced by the NRA. In particular, the Authority has 
statutory duties with respect to water abstraction, effluent discharge, land drainage and 
flood defence. The NRA also has an advisory role, through its comments as a consultee 
on planning applications. The NRA's Conservation Strategy identifies a need to:
• evaluate these impacts and to identify appropriate procedures and criteria in order to sustain and 
further conservation.
Within the NRA's flood defence function, it is recognised that reasons for protecting low- 
lying land may change. Where justification for any defence has diminished to the point 
when expected benefits of maintenance and restoration will not match costs, the NRA
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will consider the abandonment of the defence or a managed retreat incorporating 
ecological and landscape criteria in the assessment of the most beneficial option (NRA, 
1993c).
The NRA is expected to improve information on land at risk of flooding through carrying 
out surveys under S. 105(2) of the Water Resources Act; and this could form part of the 
wetland resource inventory initiative (R&D Note 377).
The Flood Defence Strategy states that the NRA will:
carry out surveys o f  all main and ordinary rivers under S. 105 to provide information on land at 
risk o f flooding;
increase the extent, accuracy and practical availability o f floodplain data; 
produce updated maps showing floodplain areas.
2.6.3 Internal communication
The NRA's Conservation Strategy recognises the need for both internal and external 
communication in providing conservation input to operational and regulatory functions.
• All NRA staff will be made aware o f  the NRA's Conservation Strategy. Appropriate training and 
information will be provided to ensure that the best available practices are w idely known and 
implemented by all NRA functions.
• The potential impact o f  all NRA operational and regulatory activities w ill be assessed by 
conservation staff through early and effective consultation with other functions. Conservation 
staff will provide advice and make recommendations fo r  minimising any adverse impacts and ways 
to incorporate and implement enhancement measures.
The NRA will produce, in association with other organisations where appropriate, best 
practice guidelines on conservation issues for use by all NRA functions. These will 
ensure that:
• all NRA activities are planned and executed to take full account o f  the conservation interest o f  the 
site and therefore minimise the potential disturbance o f  special features;
the design o f w orks.... is appropriate to the environmental requirements o f  the site;
opportunities fo r  enhancing the aquatic and associated environment are identified and promoted  
where possible.
2.6.4 External communication
The NRA's conservation strategy regards effective liaison with other organisations which 
have environmental and archaeological responsibilities to be essential.
The NRA will:
• continue to develop and maintain effective liaison with statutory and non-statutory conservation 
organisations at both national and regional level. Conservation staff will continue to liaise on a 
day-to-day basis, ensuring that a two-way flow  o f information and knowledge is maintained;
• provide relevant advice and expertise on conservation techniques and issues to external 
organisations as necessary;
• ensure proper consideration o f  conservation issues through the statutory regional advisory 
committees.
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at the earliest opportunity, formally consult with English Nature, CCW and the National Parks 
authorities before carrying out or authorising any activity> within an SSSI or a National Park.
The NRA's conservation strategy states that:
Through its role as a consultee on planning applications, and in general liaison, the NRA will seek 
to influence other parties to further conservation and support those proposals which provide such 
opportunities.
An effective planning system is considered paramount, particularly with respect to 
development plans:
The NRA will work directly with planners and developers to ensure that conservation is fully taken 
into account. During consultation by or with other authorities, the NRA will endeavour to ensure 
that standards o f  development are consistent with its own conservation objectives and, where 
possible, will recommend action to deter those which fa il to comply with these requirements.
The NRA will:
• comment on the conservation significance o f  all Structure, D istrict and Local plans as they relate 
to the water environment and associated lands;
screen all development proposals subject to Local Authority planning permission or licence fo r  
their influence on the water environment and associated lands. Recommendations will be made to 
refuse, approve or apply conditions in accordance with the need to enhance conservation.
2.7 MAFF’s role
MAFF5 has overall responsibility for flood and coastal defence policy in England and 
provides grant aid to the NRA for new and improvement (capital) schemes. MAFF does 
not contribute towards maintenance works. Planning and operation of defence measures 
are carried out by the NRA, IDBs and LAs, but the NRA exercises general supervision 
over all matters relating to flood defence (S.105 of the Water Resources Act 1991 refers). 
Sections 1.7-1.12 of MAFF's Strategy for Flood and Coastal Defence (MAFF/Welsh 
Office, 1993) outline the responsibilities of the different organisations involved in flood 
and coastal defence.
At present the NRA has a duty to further conservation, and the Minister (MAFF) has 
powers of direction if required. The Land Drainage Act 1994 imposes similar 
conservation duties on IDBs and LAs, and similarly provides ministerial powers of 
direction with respect to those duties. Specifically, the Minister now has the power to 
direct the NRA, IDBs and LAs where he considers that the works, operations or activities 
which are being, or are about to be, undertaken are likely to destroy or seriously damage 
any flora or fauna or any geological or physiographical feature of special interest, or any 
site or object of archaeological interest. The direction may indicate the manner in which 
such operations should be undertaken, but this power has never been used in respect of 
the NRA (Burton, 1994).
The NRA has the power to take over the roles of IDBs if they prepare a case to do so, but 
only as far as their flood defence function requires them; it is a moot point whether this is
5 The W elsh O ffice undertake a similar role in W ales.
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the case when it comes to conservation responsibilities. The NRA can undertake MAFF 
funded work for water level management to assist conservation as long as it is consistent 
with the other functions of the NRA (Andy Swash, MAFF).
MAFF's Flood and Coastal Defence Division has produced a range of relevant documents 
in the last few years; including the Conservation Guidelines for Drainage Authorities 
(MAFF etal, 1991); Environmental Procedures for Inland Flood Defence Works (MAFF, 
1992); Project Appraisal Guidance Notes (MAFF, 1993c); MAFF Strategy for Flood and 
Coastal Defence (MAFF/Welsh Office, 1993), and the recently published procedural 
guide to Water Level Management Plans (MAFF et al, 1994). Of these, the Conservation 
Guidelines for Drainage Authorities (MAFF et al, 1991) may be updated in 1995.
MAFF also administer: Environmentally Sensitive Area (ESA) schemes (- a number of 
which include wetland management); and the Habitat Scheme (- which includes the 
Water Fringe Habitat Scheme and the Salt Marsh Scheme). The latter involves 20 year 
set-aside agreements which provide payments to farmers to carry out specific 
management techniques aimed at enhancing the environment (see 5.5.7).
All schemes submitted to MAFF for grant-aid (about 200 per year) have to follow the 
procedure outlined in the Project Appraisal Guidance Notes. MAFF will only grant aid 
schemes if they fulfil the criteria of being technically feasible, economically worthwhile 
and environmentally acceptable. MAFF carries out post-project evaluation of schemes, 
including assessment of whether any environmental mitigation measures introduced as 
part of the scheme have been successful.
There are semi-regular liaison meetings between MAFF's Environmental Advisor (Andy 
Swash) and the NRA's Conservation Officer in HQ (Dr Paul Raven) to discuss technical, 
policy and R&D related environmental issues. Andy Swash visits NRA Regions on 
occasion, usually to discuss specific issues, and also disseminates policy information 
through the ADA Gazette, the journal of the Association of Drainage Authorities.
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3. NRA’s EXISTING PERCEPTIONS OF WETLAND
3.1 Introduction
There is considerable scope for interpretation of the legislation, guidance, policy and 
strategy statements relating to the NRA's role in wetland conservation; not least because 
the term 'wetland' appears very rarely within the NRA's current operational framework. It 
is therefore important that the definition of 'wetland' developed within the current project 
should be widely adopted by legislators, operating authorities and conservation bodies to 
facilitate actions specifically targeted at conservation, management and enhancement of 
the wetland resource. Adoption of the proposed classification would help target actions 
relating to specific 'hydrotopographic' wetland types.
In assessing the NRA's existing role in wetland conservation it is important to investigate 
current perceptions of wetland and the NRA's operating interpretation of legislation, 
policy etc. relating to its activities in wetland conservation. As part of this project, 
structured interviews were conducted with a panel of NRA personnel within each Region; 
each panel comprising FRCN (Conservation), Flood Defence and Water Resources 
personnel. All Regions were visited. South-west and Wessex were interviewed 
individually prior to their merger; and Sussex Area was nominated to speak on behalf of 
Southern Region. Issues arising from the Regions were then put to Head Office 
personnel, before similar interviews were conducted with other key bodies (including 
MAFF, English Nature and RSPB) to assess external perceptions of the NRA's current 
and likely future role in wetland conservation. The results of these interviews, together 
form the basis of policy development initiatives proposed in Chapter 5.
This chapter summarises many of the NRA's existing perceptions of the term 'wetland' 
and the NRA's role in its conservation. Assessing the value of wetland and the NRA's 
role in assessment of the resource and change detection are also covered, together with 
regional views of current operating procedures. The same regional NRA panels were 
then presented with operational scenarios and structured interviews aimed at further 
investigating operating procedures relating to the NRA's Water Resource and Flood 
Defence functions.
3.2 Defining the NRA's role
3.2.1 Regional opinion on the strategic role
It was generally agreed throughout the Regions that the NRA's wetland conservation role 
is best defined in terms of "inland and coastal waters and land associated with such 
waters" and "flora and fauna dependent on an aquatic environment", as enshrined in 
legislation (see 2.2.2), with scope for wider opportunistic involvement. It was 
recognised, however, that neither the Water Resources Act nor the Land Drainage Act 
refer to 'wetland' as such.
Conservation issues are taken on board by the NRA "at every opportunity", and the 
Authority will look for opportunities to enhance the environment "where possible".
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However, the lack of attention afforded specifically to wetlands in the NRA's 
Conservation Strategy was cited as a policy weakness.
There was a general presumption throughout the Regions that the NRA has overall 
responsibility for wetland conservation. In fact, Head Office considers that the NRA 
should have a supportive role for an English Nature/CCW and English Heritage/Cadw 
lead on this. In practice, however, the statutory conservation bodies are primarily 
concerned with protecting nationally and internationally designated sites. Conservation 
of lesser sites often falls to county Wildlife Trusts, local authorities and others, and for 
wetlands the NRA provides an important co-ordinating role.
3.2.2 Regional opinion on the operational role
The NRA has a supportive role in wetland conservation in its operational responsibilities 
(e.g. water level management), and also has legal responsibilities with respect to 
notification of EN/CCW regarding proposed works on SSSIs. The NRA will support, 
promote and if possible contribute to national policies, and may need to take the lead on 
certain issues if it is to fulfil its statutory duties to "further" and to "promote" (wetland) 
conservation.
Northumbria & Yorkshire expressed the view that the NRA has responsibilities to "any 
area where the water table is at or near the surface". Anglian considered that the NRA's 
responsibilities are restricted to controlled waters, and North West considered that 
Authority's activities should be restricted to land associated with water courses; further 
adding that although the NRA can comment on wider planning issues as a statutory 
consultee, the planning authorities are not obliged to act upon NRA advice. A number of 
Regions have experienced problems with local planning authorities not consulting the 
NRA when required.
Southern pointed out that the NRA's statutory powers are permissive rights, not 
responsibilities, "although we do have a duty to supervise all matters relating to flood 
defence". The NRA also has some control over land covered by flood defence byelaws, 
"but only in so far as ensuring there is no obstruction to our ability to carry out works".
Thames further pointed out that the NRA must also look at potential wetlands (i.e. 
wetland creation) under its enhancement role. "If this is not done it is not proactive" and 
the implication is that the NRA would be failing in its duty if wetland creation was not 
taken seriously.
3.3 Wetland recognition and definition
None of the Regions currently have a formal working definition of 'wetland' and it is 
apparent that inconsistent criteria are currently applied for wetland recognition. These 
inconsistencies occur between functions and Regions of the NRA. Many respondents 
stressed the view that a practical working definition is required, although it is recognised 
that the definition must also be legally and scientifically defensible. Any definition 
would need to be of direct relevance to the NRA personnel on the ground, to assist in 
wetland recognition during casework, and should not be over-technical. The NRA also
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needs to take into account what other bodies perceive as wetland. It was generally- 
accepted that a single definition would be unable to meet all these criteria, and it is likely 
that some form of interpretation of the final definition will be an important factor. R&D 
Note 377 therefore proposes development and subsequent field testing of a 'Handbook o f 
Wetland Identification and Classification'.
Wetlands are controlled in their inception, development and maintenance by water. 
When asked "for how long (or often) does the soil have to be waterlogged to be regarded 
as wetland?" there was a degree of agreement between Regions that (if allowed to) it 
should be capable of supporting hydrophilic vegetation. If wetland vegetation is 
removed, the area would still be regarded as wetland, so long as it is hydrologically and 
physically capable of supporting wetland vegetation. Defining what constitutes wetland 
vegetation is another issue, however, to be addressed within the proposed Handbook.
There is less consensus of opinion on whether agricultural land which floods in winter is 
wetland. This is clearly a difficult issue, but Anglian seemed to speak for many, in that, 
"it may be a wetland or a potential wetland depending on many factors including, 
frequency of flooding, where the water is from, how long the area is flooded, current 
vegetation/past vegetation and land use." It was added that large areas of 'The Fens' are 
not actually wetland but land drained for agriculture which contains a wetland element 
and could potentially revert to extensive wetlands if allowed (see 4.3.7). Conversely, 
agricultural land which neither floods nor is substantially drained but attracts large 
numbers of wintering wetland birds to graze (e.g. on winter barley) are not generally 
regarded as wetland, although such areas may be important in conservation terms.
Other potentially problematic habitat examples were put to NRA staff. Upland wet 
hillsides, wet flushes and springs with characteristic vegetation are regarded as wetland, 
but are rarely involved in NRA casework.
Water courses and open water bodies are not regarded as wetland; they are another 
feature of the wet environment, although their margins can frequently be regarded as 
wetland. Where water bodies are artificially created {e.g. flooded mineral workings, 
reservoirs etc.) these can also develop wetland margins with time, and the NRA can 
influence development of such habitats in its role as a statutory consultee for the planning 
authorities.
When asked to what extent the NRA's statutory role extends to various wetland types, 
including peat bogs, wet grasslands, margins of water course/water bodies and isolated 
ponds, there was agreement that there is potential for the NRA's statutory role to include 
all wetlands. Anglian rationalised this by commenting that an abstraction licence could 
affect any wetland.
Defining the limits of wetland proved to be more problematic, although there was general 
agreement that the Ramsar 6 m water depth for the lower limit was too deep. Southern 
consider limits should be defined in terms of potential to support "wetland vegetation", 
although the latter remains to be defined. Anglian commented that it is not the NRA's 
role to determine what is and is not wetland, rather the NRA is concerned with any area 
where it has an impact through its core functions; further adding that the NRA would be 
unlikely to be able to work to a wetland definition in practice and that some areas are
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managed as a wetland complex (e.g. Ouse Washes) which include dry land. Anglian also 
pointed out that much of that Region's resource is influenced by tidal/saline waters. In 
conclusion, it was generally accepted that defining points on the continuum between dry 
land and deep water was arbitrary but would be required for resource mapping and 
monitoring purposes.
3.4 Assessing the value of wetland
Each Region of the NRA has its own particular perception of the priority of wetland 
conservation, depending to a large degree on geographical location and regional land use 
characteristics. For example, 20% of Anglian Region is below sea level; Northumbria 
& Yorkshire has a high proportion of artificial wetlands, and navigation interests are 
important in Thames Region.
In assessing the NRA's role in wetland conservation, it is important to identify features 
which NRA staff consider worthy of protection. Highest priority is afforded to nationally 
and internationally important wildlife sites (SSSIs, SPAs, NNRs and Ramsar sites). 
Archaeological and palaeoecological features receive less attention on the whole: all 
Regions considered Scheduled Ancient Monuments (SAMs) fall within the NRA's 
conservation remit, but few recognised the inadequacy of SAMs in this respect (see
2.3.2). The NRA's duties to archaeology are addressed within R&D Note 289 (Evans and 
Hill, 1994).
Dealing with wetlands that are not statutorily protected requires regional interpretation of 
legislation and policy. Most Regions consider locally designated conservation sites 
(variously called Sites of Scientific Interest, Sites of Nature Conservation Interest, Sites 
of Biological Importance etc.) worthy of attention. In conservation terms, Anglian and 
Northumbria & Yorkshire Regions both treat locally designated sites in a similar way 
to SSSIs, and stressed that other aspects of wetland functionality (e.g. flood defence) are 
also worthy of NRA attention. By contrast, Severn Trent and Welsh Regions would not 
push conservation of locally designated sites as hard as SSSIs, but the importance of on­
site reconnaissance for casework was stressed.
3.4.1 Wetland functions
The Regions were specifically asked whether the full range of wetland functions (e.g. 
flood alleviation, sediment trapping, nutrient retention etc.) is considered when assessing 
the 'value' of wetlands. Head Office concede this is a grey area, depending on 
operational liaison procedure: "it is up to the professional judgement of people on the 
ground". Amongst the Regions, North West apply the Washlands Protection Policy with 
the general principal of "no net loss" of wetland, and Severn Trent consider wetland 
functionality in habitat terms only. Following the interview, Water Resources personnel 
in Anglian Region expressed scepticism that wetlands functionally assist groundwater 
recharge.
Wetland functions are considered in NRA R&D Note 114 (Hogan et al, 1992), and a 
methodology for providing a quantitative evaluation of wetlands is being developed 
through the EC-STEP project (with co-funding from the NRA) entitled, 'Functional
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Analysis o f European Wetland Ecosystems' (FAEWE). However, the Authority clearly 
still requires practical policy guidance on wetland functionality.
3.5 Wetland resource assessment
Head Office consider a resource inventory is essential to enable the NRA to fulfil its 
statutory role with respect to wetlands. "If the NRA does not know where wetlands are, 
how can it conserve the resource and assess potential impacts of works and 
developments?" Any resource inventory should be incorporated into a GIS system. For 
the resource inventory most Regions preferred 1:10,000 scale, with a resolution capable 
of mapping 25mx25m wetland units and all water courses. However, Southern are 
concerned that a resource map should not take the place of site visits, as these are seen as 
essential for casework.
The reference point of NRA strategic habitat assessment is now the River Habitat Survey; 
which runs alongside the River Corridor Survey programme. Both methods are 
geographically restricted to narrow strips of land along water courses; providing 
important information on river marginal wetlands but missing the majority of the wetland 
resource.
Other survey work tends to be reactive and ad-hoc, rather than pro-active. Casework very 
often requires that sites are visited by NRA staff, and detailed surveys are sometimes 
carried out. However, the extent to which the resulting data is accessible for future 
casework and the wetland resource inventory initiative remains to be assessed within the 
Pilot Study proposed in R&D Note 377. There appears to be no standard method of 
recording and storing survey information or data acquired for NRA casework from third 
parties (e.g. county wildlife trusts). Personal knowledge and experience of individual 
NRA staff may be the most accessible source of site information in some areas, and there 
is clearly a need to develop standardised recording systems. Thames has the most 
advanced inventory systems in place, including SPANS GIS and a spreadsheet system for 
sites of conservation importance. The Authority has also recently purchased national 
SSSI and other conservation boundaries in digital form.
The attention afforded to wetland survey varies considerably from Region to Region. For 
example, Northumbria & Yorkshire "doesn't target wetlands specifically" for survey 
because of the lack of financial resources, and presumably relies entirely on river corridor 
surveys and data acquisition from third parties (where possible). By contrast, South-west 
(before their merger with Wessex) had undertaken extensive Phase I and II habitat 
surveys and were in the process of GIS development based upon Phase I survey data. 
Thames carries out ca. 1000 km river corridor survey per year and has also undertaken 
substantial floodplain surveys. Southern consider their Catchment Management Plans 
may represent a useful source of wetland data.
When asked what wetland resource information would be available within each Region 
for the inventory initiative, most had relatively little in an accessible form. Presumably, 
resource information relating to casework is filed in casework files, and does not lend 
itself for wider use. North West consider the NRA "lacks a systematic approach to
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wetland survey" with most Regions referring to third party suppliers of wetland data, 
such as English Nature and county wildlife trusts.
3.6 Monitoring wetland change
In developing the resource inventory, Wessex stressed that the development strategy 
adopted must be repeatable, to enable changes to be monitored, and to gauge the NRA's 
overall impact on wetland extent and character. With this issue in mind, all Regions and 
Head Office were asked whether it is (or should it be) the NRA's role to monitor changes 
in the geographical extent of wetlands?
This issue provoked a great deal of discussion, and it is clearly an aspect of the NRA's 
role which requires clarification. Head Office consider it is not the NRA's role to take a 
lead on this; adding, English Nature/CCW obviously take a leading role with regard to 
monitoring SSSIs, Ramsar sites etc. The NRA could certainly contribute towards the cost 
of monitoring but would not take a lead. NRA monitoring can be budgeted for within 
survey costs but only at a low level, (<1% of survey costs).
Severn Trent considered monitoring to be within the NRA's role, although it is 
recognised that the NRA is not able to prevent some forms of wetland loss. Anglian and 
Northumbria & Yorkshire both consider it is important for the NRA to have monitoring 
data, but it is not in their opinion the NRA's role to monitor the whole resource; this is 
English Nature's responsibility. North West and Welsh Region agreed, but consider it 
the NRA's duty to monitor specific wetlands, e.g. where an abstraction point may have a 
potential impact. Wessex also make the distinction between the need to monitor the 
NRA's impacts on wetlands, and monitoring the entire resource. The former would 
require only re-survey of a small proportion of the resource following development of the 
inventory, whilst the latter would require redevelopment of the entire inventory. Both 
Head Office and Wessex agreed that Catchment Management Plans could be important 
in achieving this.
By contrast, South-west considered it is the NRA's role to take a lead on resource 
monitoring; "if we don't monitor we can't evaluate": adding however, that the NRA could 
join with others (e.g. MAFF) in carrying out any census. Southern agreed, as there is 
currently no monitoring of the NRA's effectiveness regarding wetland conservation. 
However, it is not part of the NRA's statutory duties and it is recognised that financial 
resources may be a limiting factor. Thames consider there is no question that it should 
be the NRA's role, but question whether it is a high priority. Monitoring is considered 
inadequate at the moment; usually taking the form of informal comparison.
3.7 Operational queries
3.7.1 Byelaws
In evaluating the NRA's current legal position, all Regions were asked whether there had 
been any conflicts between byelaws concerning flood defence/land drainage and the 
conservation sections of the Water Resources Act and Land Drainage Act 1991? The
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responses received illustrate the confusion which currently exists on this issue. Anglian, 
Northumbria & Yorkshire and Welsh agreed that there have been conflicts, although 
these may be resolved via personalities and negotiation. North West correctly stated that 
the Acts should prevail where conflicts occur; and Severn Trent considered that they 
compliment each other!
Thames commented that the NRA's byelaws are often inadequate, and has experienced 
problems with the NRA's legal team not being prepared to support the Conservation 
section when conflicts arise, especially on issues of land drainage. Welsh has also been 
pressing for national clarification on aspects of byelaw implementation.
3.7.2 Networking
Links between different sections of the NRA are generally considered adequate in dealing 
with wetland casework, and a network of communication with external conservation 
bodies also operates in all Regions. There are periodic liaison meetings with 
conservation bodies in most Regions, but the frequency with which these regional 
Conservation Liaison Groups meet varies widely - from monthly to annually.
In general, NRA staff considered the Conservation Liaison Groups to be a crucial means 
of external networking. However, the meetings primarily address NRA objectives, (e.g. 
NRA maintenance and capital programmes), and there is clearly scope for more 
interactive liaison with conservation bodies on wetland issues (see e.g. 4.3.3).
There is ad-hoc contact with conservation bodies during casework, and personalities 
clearly play an important role in this. However, it has been pointed out that different 
conservation bodies do not always agree on issues. On-site meetings with those 
concerned are advocated by Welsh Region where difficulties arise, and repeat meetings 
are convened until the proposal has been fully assessed.
3.7.3 Technical guidance
North West considered there is a pressing need for original research into how wetlands 
work, and the ecological effects of changing management regimes. This view was 
echoed by a number of others, including W elsh Region which called for a better 
understanding by all of the cause/effect relationship of NRA activities: adding, "it is 
unreasonable to expect other sections of the NRA to know the water regime required for 
wetland conservation if the Conservation section of the Authority doesn't know". 
Clearly, the NRA cannot object to development proposals because it only thinks they 
may be detrimental; applicants usually require scientific proof beyond reasonable doubt 
that their proposal is likely to have an adverse impact on wetland conservation. However, 
it is a moot point whether the onus of proof should be with the NRA or the applicant.
Severn Trent considered that although hydrologists are at the stage where reasonably 
accurate predictions can be made with respect to hydrological effects on wetlands, 
ecologists cannot say what effects changes will have on the ecology. North West and 
Anglian strongly advocate the precautionary approach with respect to impact 
characterisation, and the need for time-limited licences pending the results of subsequent 
monitoring.
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The need for NRA policy guidance aimed at increasing awareness of wetlands is widely 
recognised throughout the regions.
3.8 Operational scenarios
Having appraised the NRA's operational framework, plus current perceptions of wetland 
and the NRA's operating interpretation of legislation and policy relating to its role in 
wetland conservation, structured interviews were then conducted with members of the 
same panel of NRA personnel within each Region. Operational scenarios were presented 
as a means of focusing discussion, stimulating debate and revealing differences of 
approach between Regions and functions of the Authority.
As before, all Regions were included, South-west and W essex  were interviewed 
individually prior to their merger; and Sussex Area was nominated on behalf of Southern 
Region. The scenarios were aimed at regional personnel but were also presented to Head 
Office. Issues arising from these interviews formed the basis of further research and have 
assisted development of the policy initiatives proposed in Chapter 5.
The scenarios were developed by Lyn Jenkins (NRA) and are presented as Appendices. 
The results of structured interviewing are summarised, and are appraised against the 
NRA's Strategy statements on Conservation, Flood Defence and Water Resources (NRA, 
1993b,c,e).
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4. OPERATIONAL CASEWORK
4.1 Introduction
This chapter does not attempt to provide a comprehensive review of all past and current 
NRA casework involving wetlands. Rather, a number of key cases relevant to the 
Authority's role in wetland conservation are reviewed and the Authority's potential to 
impact upon wetlands is assessed in broad terms. The NRA's current practice with 
respect to archaeology has previously been addressed in R&D Note 289, and the 
Authority's existing wetland resource surveys are summarised in R&D Note 377.
There is considerable variation in the proportion of the different wetland types 
represented in each NRA Region. This variation is related to such factors as soil, 
topography, geology and climate as well as human interference. Climatic factors 
(rainfall, sunshine and temperature etc.) are important in affecting the formation and 
development of wetlands and interact with other physical factors, such as topography and 
soil type. For example, in an area of high rainfall, a wetland may form on a more 
permeable substratum than in an area of low rainfall. Wetlands in northern and western 
England and Wales include both upland wetlands (e.g. blanket bog) and lowland 
wetlands, while in the south and east, wetlands are mainly those associated with low- 
lying ground. Similarly, the water resource in the lowlands is predominantly 
groundwater, while in northern and western England and in Wales, surface water forms 
the major water source.
Wetlands are an integral part of the hydrological system, and the NRA can influence 
these habitats through all of its core functions and its free-standing conservation role. 
Different types of wetland vary in their susceptibility to changes in hydrological regime 
or management both 'on site' and in the catchment. Thus the main problems for 
conservation, management and restoration of wetlands vary considerably between NRA 
Regions.
Within this report, a clear distinction is made between the NRA's role in land drainage 
works, and its role in flood defence. Land drainage is here considered to relate primarily 
to drainage of agricultural land - lowering the prevailing water level in order to sustain 
agricultural practices characteristic of a drier environment. By contrast, inland flood 
defence is concerned primarily with the alleviation of flooding by rivers.
The NRA currently deals with inland flooding problems in the following descending 
order:
1. fluvial urban;
2. fluvial agricultural;
3. land drainage.
Land drainage works thus have the lowest priority, and are now unlikely to proceed. 
However, the Authority has inherited a long history of land drainage from its 
predecessors, and has a key role in applying standards of service to existing works and 
halting the momentum for new drainage.
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The character of wetlands and their associated flora and fauna is critically dependent 
upon the nature and availability of water supply. For this reason, fragmentation of sites 
and changes in the drainage of their surroundings may affect the hydrochemical 
characteristics of sites, particularly e.g. fens. By contrast, bogs may be less directly 
dependent upon the water management of their surroundings. In some instances, the 
achievement of particular conservation or restoration objectives, such as maintenance of 
current water conditions or a return to a former condition, may demand control of such 
'external' factors as well as 'internal' ones.
Wetlands are sensitive to change. Small modifications in hydrology can result in 
significant biotic changes. Mitsch & Gosselink (1993) suggest that “Hydrology is 
probably the single most important determinant o f the establishment and maintenance o f 
specific types of wetlands and wetland processes.’' Simple cause and effect relationships 
are difficult to establish, primarily because hydrology is highly variable in its control, 
both spatially and temporally. A notable feature of wetlands is that many of the 
characteristic plants and animals appear to be associated with specific water regimes or 
microtopographical variation with respect to water levels, although in general, these have 
not been very accurately examined or quantified.
Several factors affect the plant species found in wetlands; including prevailing water 
depth, water fluctuations, duration of elevated (or low) water levels, water temperature 
and water / substratum chemistry. These factors also affect, either directly or indirectly, 
the range of fauna (e.g. fish, birds, molluscs, crustaceans, insects, worms and microscopic 
organisms) which feed on the vegetation or substrata, or use them for shelter.
The relationship between the hydrological regimes of wetlands and the composition of 
their vegetation is not well understood, except in gross terms (see e.g. Wheeler & Shaw, 
in press). This is largely due to problems of characterising and quantifying hydrological 
variables relevant to the growth and distribution of plants. At many sites water levels 
show substantial and sometimes erratic fluctuations which may be difficult to characterise 
simply.
The effects of high or low water levels upon species growth and community composition 
depends upon their magnitude, duration, frequency and periodicity. Which of these 
characteristics are most important in relation to plant distribution remains to be 
established fully, though information exists for some species (e.g. Schat, 1982).
The hydrological properties of wetland sites are not just a function of water-level 
changes. In many sites water flow is also an important surface process, although one that 
has been little quantified. In addition to water regime, a range of other variables can 
influence the composition of wetland vegetation, for example base-richness, nutrient 
availability, succession and vegetation management (e.g. Wheeler & Shaw, 1995a).
4.1.1 Susceptibility of wetlands to hydrological change
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4.2 Forward planning and development control
Many threats to wetlands come from external developments e.g. motorways, airports, golf 
courses etc, and the Authority has an important role as a consultee for applications for 
planning permission (see 2.2.4). The NRA's views and advice on relevant planning 
applications should therefore be taken into account by planning authorities. Guidelines 
have recently been developed to assist the NRA in responding to Environmental 
Statements (ES) which may accompany certain applications6.
The NRA has recently signed a Memorandum of Understanding with representatives of 
the Association of District Councils, County Councils and Metropolitan Authorities 
concerning the scope of information required for structure and local plans, and the 
targeting of NRA resources in response to development pressures.
The Regions appear to have had varying success in exercising control over developments 
at the planning stage. All Regions have experienced difficulty through not being 
consulted by the planning authorities in circumstances where consultation is 'required'. 
However, this problem can be reduced by ensuring appropriate provisions within 
structure plans. For example, Alteration N o.l of 'Lincolnshire County Council's 
Approved Structure Plan' (dated Nov 1991) includes the following policies:
• In areas at. risk from, flooding as defined by the NRA there will be a general 
presumption against new development or the intensification o f existing development. 
These areas will include defined washlands, natural wetlands and areas adjacent to 
rivers and sea defences to which, access is required for maintenance purposes.
• Where development is permitted which is likely to increase the risk o f flooding, it 
must include appropriate attenuation measures or improvement schemes defined by 
the Local Planning Authority in consultation with the NRA.
National Park Authorities can also assist. For example, the Northumberland National 
Park's Functional Strategy includes a stated aim to "help protect and enhance wetland 
habitats". The Park's Strategy also includes a commitment to, "enter into constructive 
dialogue with the NRA and Northumbrian Water over the management o f the Park's river 
systems".
4.2.1 Floodplains
The Authority is generally opposed to inappropriate developments on floodplains; and is 
increasing its input to local plans by responding to and advising planning authorities on 
the allocation of development land to reduce flood risk.
A prime example of the NRA's influence on floodplain development was the case of a 
trunk road through the River Stour floodplain into Poole, proposed by the Department of 
Transport and Dorset County Council. This was opposed by Wessex Region NRA in 
1993 on flooding and environmental grounds. The route would have seriously damaged 
semi-natural habitats associated with the floodplain of the River Stour. The DoT
6 Subject to: 'Town and Country Planning (Assessm ent o f  Environmental Effects) Regulations 1988 (SI No 1199), 
or Land Drainage Improvement Works (Assessm ent o f Environmental Effects) Regulations 1988 (SI No 1217).
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recognised the integrity of the floodplain as a key development constraint and the 
proposal was shelved as a result of the NRA's objections.
The Authority's potential to protect and manage floodplains depends upon the availability 
of sufficient information relating to the extent and character of these areas. The NRA is 
to carry out surveys of all 'main' and 'ordinary' rivers under Section 105 (2) of the Water 
Resources Act 1991 to provide information on land at risk of flooding. The output of 
these surveys is likely to be a set of maps showing the floodplain separated into defended 
areas, washlands and natural floodplains. These maps are still being developed and the 
Memorandum of Understanding with the local authorities seeks to prioritise the areas 
covered.
4.3 Dealing with historic drainage of wetlands
There are large areas of land which can be regarded as degraded or agriculturally- 
improved former wetland, for example areas of claimed peatland in the Lancashire 
Mosslands, Cambridgeshire Fens and Somerset Moors. These areas may be affected by 
drainage or cessation of flooding. They may also be under-drained, for example with 
mole or tile drains. However, the effects of drainage are usually partially reversible by, 
for example, ditch blocking or breaching embankments, and communities characteristic 
of wetter soils may then be able to return (Rodwell, 1991). Some of these sites may 
already be of conservation interest, and others can be identified as of potential interest for 
the restoration to wetland.
The Authority's role in dealing with the adverse effects of previous land drainage works 
is here considered as distinct from its role in flood defence. A small number of key cases 
have fundamentally shaped the Authority's role in conserving, managing and restoring 
such wetlands.
4.3.1 Somerset Levels & Moors (South Western Region)
In the late 1980s and early 1990s the NRA and its predecessor (Wessex Water Authority) 
came in for strong criticism from conservation bodies concerning water level 
management on the Somerset Levels & Moors; culminating in the report, 'An 
Internationally Important Wetland in Crisis' (Robins et al, 1991). At that time, despite 
ESA designation and notified SSSIs, the wildlife value of the area was continuing to 
decline.
The need for action was recognised by NRA Wessex Region and the situation examined 
through a working party set up by the Somerset Local Flood Defence Committee. Their 
findings led to the production of a strategy on 'Water Level Management and Nature 
Conservation', the key points of which are presented in Table 4.1.
Implementation of the strategy was given positive support through the expansion of the 
existing ESA scheme, run by MAFF. A new ESA management prescription was 
subsequently introduced which encouraged landowners to maintain a regime of extensive 
land use combined with "splash" flooding in winter. This provided financial incentives 
(currently £400/ha/year) to establish raised water level areas on certain moors.
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Table 4.1 The Somerset Levels & Moors Water Level Management And Nature 
Conservation Strategy (NRA, 1992b).
1. The NRA recognises the outstanding nature conservation interest of the Somerset Levels and 
Moors and that this is in decline.
2. The Authority seeks to restore and maintain the wildlife and landscape o f this internationally 
important wetland, and conserve the archaeological interest.
3. The Authority has statutory obligations as regards water management, including the control 
of water abstraction discharges, water quality, drainage and water levels.
4. The Authority will give special consideration to the environmental impact o f abstraction and 
discharges throughout the Levels and Moors.
5. The Authority will review its flood defence practices and take into account the requirements 
for nature conservation, to ensure sympathetic management within the Environmentally 
Sensitive Area (ESA). Formal management plans will be agreed with English Nature over 
activities which affect SSSIs. English Heritage will be consulted over matters that affect 
Scheduled Ancient Monuments (SAMs).
6. The Authority will adopt a presumption in favour of positive water level management for 
nature conservation on SSSIs, and in other appropriate areas where there is general agreement. 
Priority will be given to the core areas of SSSIs.
7. Where raised water levels affect agricultural productivity the authority will support the 
introduction of a water level premium on ESA payments and/or Section 15 management 
agreements with English Nature to offset these costs.
8. The Authority will liaise with relevant organisations to draw up a list of priority sites where 
enhanced water levels are required to maintain and restore the nature conservation interest.
9. The Authority will take action after consultation with MAFF, English Nature, IDBs and 
landowners in order to achieve the conservation objectives.
10. The importance of die 'withy' growing industry is fully recognised and in implementing its 
strategy the NRA will seek to accommodate its special requirements.
11. In implementing the strategy the Authority will take special account o f the statutory, practical 
and financial position of IDBs.
12. Any changes in strategy must ensure that there is no increase in flood risk to human life, 
habitation or communications.
The scheme is voluntary but is actively promoted by the NRA, English Nature, MAFF 
and Somerset County Council. The NRA works closely with the IDBs, providing both 
technical expertise and financial support for capital works to create raised water level 
areas. The scheme was introduced in 1992, and by the end of 1994 eight raised water 
level areas had been established, covering 933 ha. Over half of this area (560 ha) is being 
funded by the NRA at a cost of £23IK.
Work is now underway to support the IDBs in the production of Water Level 
Management Plans for the 16 SSSIs within the Somerset Moors. The strategy envisaged 
developing a mosaic of core wetland areas interspersed with more intensively drained 
areas. Following development of the strategy, the numbers of wintering birds have 
increased markedly, and early indications are that breeding waders are showing a gradual 
increase.
Recently, the NRA's role in wetland restoration on the Somerset Moors has also 
expanded into other areas. For instance, the Authority has been actively involved in 
aspects of the restoration of disused peat workings in the area.
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Building upon the Authority's experience in Somerset, Southern Region NRA initiated a 
study in June 1992 to facilitate sustainable water level management on Pevensey Levels 
SSSI, a ca. 3000 ha area of mainly traditional grazing marsh near Eastbourne. In 1994, 
the NRA circulated a draft strategy which aims to enable the NRA and other agencies to 
enhance the environmental quality of the area, whilst maximising the use of available 
water resources and accommodating the needs of interested parties without compromising 
NRA core duties (Hart and Taylor, 1994). Southern Region worked in partnership with 
English Nature, Sussex Wildlife Trust, landowners and other agencies, and received 
advice and information from many sources, including South Western Region (from work 
on Somerset Levels & Moors) (Hart & Douglas, 1993).
The Pevensey Levels SSSI is designated a wetland of international importance under the 
Ramsar Convention; and is also a candidate Special Protection Area under the EC 'Birds 
Directive'. However, since the 1960s progressive drainage, abstraction of water and 
changes of land management have reduced the ecological value of the Levels (Douglas, 
1995). Recent hydrological studies by the NRA have found that there is now a 
substantial water deficit during the summer months (Douglas, 1993). In an attempt to 
combat this deterioration the area was targeted by English Nature for one of four pilot 
Wildlife Enhancement Schemes (WES) aimed at promoting environmentally sensitive 
farming with the help of financial incentives. The Authority has also adopted an 
abstraction licensing policy that has a presumption against summer abstraction for 
consumptive use on the Levels.
The NRA's role in the WES scheme was initially as licensing authority to landowners 
wishing to implement the water level management aspects of the scheme, but has since 
evolved into a strong partnership between the Authority, English Nature and other 
organisations. Since the scheme's launch, 60% of the SSSI has been brought within 
management agreements and more landowners are waiting to finalise further WES 
agreements.
One of the scheme's requirements is that, where possible, landowners maintain water 
levels within ditches on their land to make conditions more suitable for wetland life. 
Some of these modifications require consent from the NRA under the Water Resources 
and Land Drainage Acts. The Authority has targeted hydrologically discrete blocks of 
land (Douglas, 1995) but the consultation draft of the Pevensey Levels Strategy 
emphasises that the Authority "does not seek to increase flooding on the Levels unless 
specifically requested to do so by the landowner". Thus, the NRA adopts an essentially 
reactive rather than proactive approach to water level management.
On receipt of a landowner's request for permission to raise water levels, the NRA 
considers three fundamental questions:
• is it possible and desirable to raise water levels?
• will other interests be affected, e.g. land not in the scheme?
• how can the changes be achieved most efficiently and effectively?
In order to answer these questions, the NRA is working with its partners to:
4.3.2 Pevensey Levels (Southern Region)
R&D Note 381 34
• identify self-contained hydrological units;
• determine a water balance; and,
• determine the effect of raising water levels on farming and wildlife interest.
The NRA carried out topographic and water level surveys to determine directions of flow 
and likely sphere of influence of structures. Rainfall, evapotranspiration and feeder 
stream flows are monitored to determine the total available water resource.
Land use has been mapped from 1:25,000 scale aerial photographs and the Authority, 
together with the RSPB and English Nature, jointly initiated two 2-year programmes to 
monitor the status of wintering wader populations and breeding birds to help determine 
the effects of existing management on wildlife. Together with Sussex Wildlife Trust, 
surveys have also been initiated to investigate the relationship between ditch flora and 
water quality, and to investigate the reasons for low fish populations in the ditches. The 
information gathered from these studies is intended to form the basis of long term 
monitoring of the site.
Under the MAFF regulations a Water Level Management Plan for the Pevensey Levels 
should be completed by the end of 1995, which will also be incorporated into a Sub- 
Catchment Management Plan for the Levels. However, the Authority recognises that the 
site will require a detailed document which is unlikely to be completed within this 
timescale. The existing strategy will therefore act as an interim statement until the 
management plan is complete. The NRA has recently submitted a bid for a Project 
Officer for a three year period, who will be responsible for development of the Water 
Level Management Plan, and also implementation of the Pevensey Levels Strategy 
(Douglas, 1995).
Table 4.2 The Pevensey Levels Draft Management Strategy (Hart and Taylor, 1994) 
The NRA will:
1. Support initiatives designed to enhance the ecological value of the Pevensey Levels, such as 
English Nature's Wildlife Enhancement Scheme.
2. Operate a consenting policy that reflects the Authority's responsibilities to conservation and 
recreation, and work to enable farmers to carry out management agreed with English Nature.
3. Review current practices and work with fanners to maximise the use of available water to benefit 
farming and wetland wildlife.
4. Ensure its own operational activities e.g. weed cutting, are carried out in an environmentally 
sensitive way.
5. Seek to improve water quality in the long term by designating the SSSI as a Sensitive Area.
6. Develop, in collaboration with others, a comprehensive monitoring programme to determine the 
effects of management changes and seek to ensure these are beneficial to wetland ecology.
7. Seek to secure appropriate funding necessary to effectively fulfil its duties with regard to water 
level management.
8. Work in full consultation with landowners and external bodies regarding changes in management, 
policy, operations and activities. The NRA does not seek to increase flooding on the Levels 
unless specifically requested to do so by the landowner.
9. Review the recommendations and implementation of the Catchment Management Plan on a 
regular basis and welcome comments from all interested parties.
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Due to the complexities of the Levels it is recognised that the only way to ensure a fully 
integrated approach to sustainable management is through a partnership approach 
between all interested parties, including all functions of the NRA. Over the past three 
years a strong team has been formed and positive action has been initiated. However, 
much still depends on maintaining an effective working relationship with landowners on 
the Pevensey Levels.
4.3.3 Anglesey Wetland Strategy (Welsh Region)
In 1993, Welsh Region pioneered a strategic collaborative approach to wetland 
management and restoration on Anglesey. An RSPB survey showed there had been a 
25% decline in the area of reedbeds on the island in 10 years, and this was probably the 
cause of the loss of bitterns from the island. Prompted by this, and recognition of 
eutrophication problems, led to a collaborative approach between the NRA, CCW and the 
RSPB, "to develop and implement The Anglesey Wetlands Strategy" (Jones, 1994). 
Under the strategy the Region has agreed to work in partnership with CCW and the RSPB 
to:
• Develop a strategic approach to wetland management by pooling resources and 
expertise.
• Increase public awareness of the value of wetlands.
• Undertake collaborative projects to survey, protect and restore key sites.
This high profile project has attracted additional government funding of £154K for 94/95 
and 95/96, bringing the total NRA input to £200K. The group has also been joined by the 
North Wales Wildlife Trust and the Welsh Office Agricultural Department since the 
island has been designated an ESA.
A primary aim of the Anglesey strategy is to restore the reedbed resource and to re­
establish breeding bitterns on the island. Until the early 1970s at least five pairs bred 
(Williams, 1994) but these have now been lost. This downward trend has been mirrored 
elsewhere and the total British breeding population is now less than 20 pairs (Gibbons et 
al, 1993). The bitterns' demise has been directly attributed to reedbed loss, including 
fragmentation and lack of management. The bittern provides a good 'flagship' species on 
which to 'sell' the strategy, but the strategy also aims to address a wider range of wetland 
issues on the island.
Under the strategy, there is open communication and free flow of information between 
the agencies. There are also regular meetings of the working group to discuss progress 
and future initiatives. Via this, all parties are forewarned of the intentions of the others, 
and opportunities for inter-agency co-operation to ease wetlands work are identified 
(John Ratcliffe, CCW). Barriers between organisations are largely broken down to 
achieve an efficient and amenable collaborative effort and to facilitate strategic planning 
of the island's wetland resource. However, it is recognised that the success of the strategy 
depends to a large extent on a successful working relationship between a very few 
individuals.
Achievements to date include a joint project to restore Cors Erddreiniog, a large base-rich 
fen in north-eastern Anglesey, part of which is a NNR. Following damage caused by 
drainage of this area in the 1960s, the aim is to reinstate the original fen communities by
R&D Note 381 36
controlling water levels and reinstating the pre-existing drainage pattern. A major sluice 
on the primary outflow ditch was designed and funded (ca. £35k) by the NRA.
Malltraeth Marsh SSSI is a large grazing marsh with high botanical interest in the ditches, 
and high potential for wetland restoration on drained areas. Here, the NRA and CCW co­
funded topographical and hydrological studies to enable a case to be made by regional 
RSPB staff for the Society to purchase the site. The studies showed that it would be 
feasible to extend existing reedbeds and pools and on this basis the RSPB purchased the 
155 ha site; truly a joint effort! The NRA have subsequently funded earthworks to create 
shallow water for reedbed development on this land. At least 13 CCW management 
agreements have been reached with landowners/occupiers on Malltraeth Marsh, which 
have enabled installation of sluices, cleaning of ox-bows and ditches and flooding small 
areas; much of which has been undertaken by the NRA. Reedbed management and 
restoration is also the focus of activity at Cors y Bol (adjacent to Llyn Alaw SSSI), Plas 
Bog (a former SSSI) and Bwlan Farm reedbeds.
At Llynnau y Fali, part of which forms Valley Lakes SSSI and RSPB reserve, problems 
of high phosphate run-off from the adjacent RAF base were addressed by the working 
group. In order to reduce phosphate levels, a tertiary treatment plant was installed at Llyn 
Penrhyn sewage treatment works. CCW and the RSPB together helped persuade the 
Ministry of Defence to fund this work (£25K capital plus £1-2K p.a.).
Most recently, existence of the Anglesey Wetland Strategy has assisted the local authority 
in applying for Leader II funding from the European Union. An Anglesey wetland 
project is being proposed within the application, with the aim of improving information 
on, and public access to wetlands, training farmers in wetland management techniques, 
and implementing wetland management (John Ratcliffe, CCW).
For the future, management and enhancement works are planned for many of the islands' 
wetland sites, and restoration initiatives are being earmarked for a number of drained and 
degraded wetlands on the island (RSPB et al, 1994). In addition, this collaborative 
approach to wetland restoration is being applied elsewhere: similar problems to those 
being targeted in the Anglesey Wetland Strategy have been identified within the Lleyn 
Fens, the Dyfi and Dee Ramsar sites, and the Dee floodplain. Similar strategic 
approaches are currently being developed in association with CCW, RSPB, local 
authorities and MAFF/Welsh Office.
4.3.4 Cors Fochno, Dyfi NNR (Welsh Region)
The NRA (and previously Welsh Water Authority) have given valuable support and 
material assistance to CCW (and previously Nature Conservancy Council) for restoration 
works at Cors Fochno, Dyfi NNR. Cors Fochno is an estuarine raised mire on the south 
side of the Dyfi estuary; forming part of the Dyfi Biosphere Reserve. Only about one 
third of the total area of mire vegetation remains viable raised mire surface, but the 
central dome still represents one of the largest areas of virtually unmodified raised mire 
surface remaining in Britain (Wheeler and Shaw, 1993).
Much of the site has been affected by drainage, especially at the margins, where parts 
have been claimed for agriculture. The long term objectives of the work here are to
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safeguard the peatland as a whole, primarily by restoring and sustaining high and stable 
water levels; halting the desiccation of the upper peat horizons; reducing the effects of 
drainage, and preventing the spread of non-mire habitats. Restoration efforts have 
concentrated on constructing a series of peat dams along old ditches plus bunding across 
old peat cuttings on part of the bog margin. Raised water levels have enabled some 
regeneration of mire vegetation, and increased surface water has benefited dragonflies 
and birds (e.g. teal and snipe). However, peat shrinkage, slumping and mineralisation of 
surface layers, together with a long history of fires, hamper efforts to restore mire 
vegetation.
CCW has purchased an area of wet grassland at Aberleri fields adjacent to the bog, as a 
97 ha extension to Dyfi National Nature Reserve. The NRA has provided both material 
and financial assistance for restoration efforts on this site, with the aim of improving 
conditions for wetland birds and encouraging a more natural and diverse flora. This has 
involved manipulation of water levels, reducing the number of grazing animals and 
imposing a total ban on the use of fertiliser on the site. The NRA has also funded a bird 
hide for the site.
Initial NRA funding at Aberleri came from the NRA's requirement for borrow pit 
material for flood defence works along a canalised stretch of the adjacent river. The aim 
of flood defence was to protect a railway, caravan site and agricultural fields. Of these, 
protection of the railway was seen as the most important, but this is now threatened with 
closure on economic grounds, despite (and regardless of) flood defence protection which 
has now been completed.
Restoration efforts to date at Aberleri fields are judged to have been successful (Bryan 
Jones, NRA), with the site now supporting one of the largest populations of breeding 
lapwings in mid-Wales. Follow-up works aimed at increasing the area of seasonally wet 
grassland and shallow water habitat have been undertaken during the winter of 1994-5.
Further works under the 'Dyfi Biosphere Project' are likely to include a series of major 
wetland restoration and management projects within the Biosphere Reserve area. 
Collaborative projects are seen as the only way forward in terms of pooling resources and 
strategic management, and these additional works would be in association with CCW, 
RSPB and the Montgomery Wildlife Trust. However, 50% funding is also being sought 
from the Millennium Fund.
4.3.5 Sherborne Estate Water Meadow Scheme (Thames Region)
Another example of the NRA's integrated approach to re-creation of a former wetland 
habitat, is Thames Region's Sherborne Estate Water Meadow Scheme in Gloucestershire. 
Water meadows, whereby land is intentionally flooded to provide additional nutrients, 
were traditionally a feature alongside lowland reaches of many calcareous rivers in 
southern England. However, changes in agricultural practices led to their demise, and 
very few working systems now remain. At Sherborne, a water meadow system 
constructed in the 1840s fell into disuse in the 1930s; the fields were then used for rough 
grazing until 1965, when they were drained and ploughed for wheat and the internal 
network of carriers and drains which fed the system was lost (Scholey, 1995). At the
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same time the Thames Conservancy Flood Control engineers dredged out and deepened 
the River Windrush.
The current project is aimed at restoring 57 ha of water meadow on the National Trust 
estate near Burford; in what is considered to be the largest water meadow restoration 
project in Britain. These works are being undertaken in collaboration with the National 
Trust and the Countryside Commission who are funding a Countryside Stewardship 
Scheme for the reinstated water meadow. So far, a total of over £120K has been 
allocated by the three organisations7.
The purpose is not to revive the former management regime in its entirety, but for the site 
to be part of a viable farming unit which maximises nature conservation. Following a 
detailed digitally-captured topographic survey carried out by the NRA's survey team, the 
Authority's main contribution was then to re-excavate old carriers and drains in an 
attempt to recreate as faithfully as possible the pre-existing drainage pattern. The 
National Trust carried out a base-line ecological survey of the site and have developed a 
protocol for monitoring the success of restoration. At regional level, Thames NRA are 
keen to re-create breeding wader sites and riparian otter habitats lost from the Region 
(Alistair Driver, NRA).
Work started in late 1992, and by early 1994 approximately 10,000 m of ditch had been 
re-excavated or de-silted, and fifteen sluices have now been installed (Scholey, 1995). 
The need for further control structures will be evaluated once the system is in full use. 
Many other works have also been undertaken by the partnership, including bridge 
construction to allow the land managers and livestock to move over the network of 
channels, and fencing and hedge-laying for livestock control. It is envisaged that, 
following "drowning" of the new meadows during winter, they will then be grazed and 
cut during the Spring and Summer. In 1994, before the system was fully operational, two 
pairs of redshank bred on the site, and it is hoped that these will be joined by many more 
breeding waders as the site matures.
At the same time the NRA has been rehabilitating the River Windrush itself; much of 
which had been over-engineered. The Conservation section of the NRA has co-ordinated 
the Authority's input, but has worked closely with other sections in developing the 
scheme (flood defence, fisheries and landscape). During the works it was initially 
envisaged that the NRA would need to apply for an abstraction licence to facilitate re­
wetting of the meadows, however, it is now deemed unnecessary - as this is 'non-spray 
irrigation'. An on-site meeting between the National Trust and the NRA (Abstraction 
Control and Conservation staff) facilitated an agreed operating protocol to protect flows 
in the River Windrush.
4.3.6 Gwent Levels (Welsh Region)
The Gwent Levels represent one of the most extensive areas of reclaimed pasture in 
Britain, approximately 6,200 ha of which have been notified as SSSI. Drainage of the 
Levels has continued since Roman times, but even 100 years ago there were still 
extensive areas of wetland. In winter, floods attracted hordes of wildfowl and in 
spring/summer large numbers of lapwing, redshank, snipe and yellow wagtail bred on the
7 To March 1995 (Grahum Scholey, NRA).
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damp grasslands. Earlier this century, one field alone supported more than 100 pairs of 
lapwing; and an area now lost to the Llanwern steelworks, near Newport, reputedly 
provided the best snipe-shooting in Europe (Tyler and Wragg, 1993).
Since the last war the Levels have been agriculturally improved, with hedgerow and farm 
ditch removal, underdrainage of pasture and conversion to arable production. The only 
remaining area not significantly modified is Magor Marsh Nature Reserve with its open 
water, tall-herb fen, carr woodland and herb-rich grassland. Elsewhere, the nature 
conservation interest is mostly limited to the ditches8. The close proximity of the M4, 
Cardiff and Newport also brings considerable development pressure to the area, 
threatening the remaining wetlands.
The ditch system is maintained by the NRA and the Caldicot & Wentlooge IDB, with 
individual farmers being responsible for the smaller ditches. The programme of 
maintenance, principally de-silting and flailing, is agreed with CCW annually.
The variety of ditch types and varying management regimes sustain a variety of notable 
plant species and communities. The area is considered of major archaeological 
importance, by virtue of mesolithic, neolithic, Roman and medieval remains in the 
waterlogged ground. The site is also likely to be identified as being of "outstanding 
historical interest" (the highest available grading) by the Cadw/CCW survey of historic 
landscapes currently underway.
NRA proposals to improve the existing sea defences will involve landward extension and 
will entail relocation of the 'Back Ditch'. This operation will be monitored by 
archaeologists. A series of experimental ditches have been excavated behind the sea wall 
on land owned by the NRA in order to investigate the potential to re-create, as far as 
possible, the conservation interest of the existing ditch. CCW are monitoring salinity and 
recolonisation of ditch flora and fauna.
4.3.7 'The Fens' (Anglian Region)
An initiative to re-create wet fens in East Anglia was initiated by the Countryside 
Commission in 1993, with the aim of focusing 'Countryside Stewardship' funding in the 
Region. However, the project has since grown into a partnership comprising English 
Nature, RSPB, English Heritage, NRA, IDBs, local authorities et al, and a wide range of 
funding opportunities are now involved. The overall objective is to 're-create' 600 ha of 
'fen' by the year 2000 within a project area extending from Lincoln to Cambridge [N->S], 
and from Peterborough to Kings Lynn [W->E],
A strategy document has been commissioned to identify priority 'fen' habitats for re­
creation in the area, and a £10-15M bid for Millenium Funds has been prepared. 
However, the scheme appears to have experienced a chequered history in its short life, 
and NRA Anglian would greatly benefit from networking with colleagues in North 
Wales, Somerset and Sussex in progressing their involvement in this ambitious project.
° Locally known as reens.
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4.4 Flood defence
This section presents examples of NRA wetland casework primarily concerned with the 
Authority's fluvial flood defence function.
The NRA, through its Regional Flood Defence Committees, undertakes measures to 
reduce the risks of flooding by designated main rivers. In carrying out this function, the 
NRA can impact directly upon wetlands, for instance by either preventing or allowing the 
inundation of floodplain wetlands from designated main rivers. The flood defence 
function of the Authority also provides an 'enhancement' budget as a proportion of funds 
allocated to works. This budget may be used, for example, to restore or re-create 
wetlands associated with particular flood defence schemes, but may also be used to 
provide enhancements away from a particular scheme where this is considered to be more 
appropriate. However, there is a great deal of variation between the Regions on the 
allocation of this budget and how it can be spent.
4.4.1 Ouse Washes (Anglian Region)
In January 1990 the NRA produced an Environmental Statement (ES) which assessed the 
impacts of its proposal to undertake bank reconstruction at the Ouse Washes; a traditional 
flood storage area (Cowley et al, 1990). The area concerned is a designated SSSI, and 
forms a large area of unimproved neutral grassland, supporting a large number of waders. 
The Ouse Washes are regarded as the last extensively flooded marshland in the East 
Anglia Fens and are listed as a wetland site of international importance under the Ramsar 
Convention. The site is also a proposed Special Protection Area (SPA) under the 'Birds 
Directive'.
The Ouse Washes Strategy Report (Mott MacDonald & Partners, 1988) identified a need 
to undertake major works to strengthen and raise the bairier banks at the Ouse Washes to 
prevent extensive fenland flooding which would potentially threaten life and property. 
The proposed engineering works were required to ensure that an 'acceptable' degree of 
fluvial and tidal flood protection is provided to the surrounding countryside. Impacts 
were assessed to meet the NRA's responsibilities under the requirements of the Land 
Drainage Improvement Works (Assessment of Environmental Effects) Regulations 
(1988).
Impetus for the improvement works arose from bank settlement, bank cracking and rising 
sea levels (John Adams, NRA), l-in-50 year protection from serious flooding prevailed 
after remedial work in 1955, but that level of protection had since fallen to l-in-25 year 
by 1988. The reduction in protection is considered to have been caused by peat shrinkage 
combined with the weight of the overlying clay banks. The problem was exacerbated by 
the uncertainty of land/sea level changes in the Region. Threats to residential property, 
potential damage to top grade agricultural land from flooding and increased salinity, plus 
damage to the road and rail links, could potentially total around £23M. Increased 
summer flooding on the Ouse Washes over recent years is considered to have been 
detrimental to breeding birds and also appears to have led to abandonment of traditional 
farming methods on the site.
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The ES sought to evaluate numerous options available to the NRA. The 'do nothing' 
option was quickly ruled out because of the unacceptable threat to life, property and 
habitat deterioration. A preferred option and mitigation measures for all the proposed 
works were outlined which stressed the Authority's commitment to good engineering 
practices and environmental sensitivity. The flood defence works received approval and 
are due to be completed in 1996; thus 'containing' the Ouse Washes for (most of) the 
foreseeable future.
4.4.2 Pinkhill Meadow (Thames Region)
In 19909, NRA (Thames Region) and Thames Water Utilities Ltd. (TWUL) initiated a 
project to investigate the colonisation characteristics of newly created 'off-river' ponds. 
Such developments are perceived to be an important part of the NRA's river conservation 
works, and are also frequently proposed in private sector planning applications, where the 
(perceived) benefits to nature conservation are offered as 'planning gain' or to offset 
habitat loss elsewhere. This three year research project aimed to:
• provide data on the conservation value of the plant, invertebrate and bird 
communities of new off-river wetland; and,
• provide data that will allow designs for similar schemes to be refined in the future.
The project is based at Pinkhill Meadow nature reserve which was created at Farmoor 
reservoir, Oxford by the NRA and TWUL. The site is an area of floodplain grassland 
surrounded on two sides by a meander bend in the River Thames. Project preparation 
included detailed survey work, including a borehole survey to reveal information on the 
underlying strata and groundwater. A pre-construction botanical survey of the site also 
assisted planning of the site layout. A 2 ha wetland area was created, including shallow 
pools, wet meadow, wader scrapes and reedbeds. The construction project cost £180K 
over three years and was jointly funded by the NRA and Thames Water.
Monitoring of the site has demonstrated a variety of nature conservation benefits 
associated with new wetlands, especially when associated with an existing river and 
floodplain meadow. The site was allowed to colonise naturally, and by 1994 a total of 64 
species of 'wetland' plant species were recorded; 12 of which are thought to be nationally 
'local' in their distribution. From 1990-94 a cumulative total 168 species of aquatic 
macroinvertebrates were recorded; including 28 nationally 'notable' or 'local' species. 
Amongst the birds, three species of wader (little ringed plover, lapwing, redshank) bred 
or attempted to breed from 1991 onwards, and in 1994 two pairs of little ringed plover, 
two pairs of lapwing and three pairs of redshank attempted to breed, although all 
apparently failed in that year (Pond Action, 1995). A management plan has been 
developed to guide future work on the site.
4.4.3 Severn Valley Wetland Strategy (Severn Trent Region)
Historically, the NRA has been heavily involved in wetland initiatives along the upper 
reaches of the Severn; supporting practical work at sites including Llanidloes, Llandinam, 
Dolydd Hafren, Coed Y Dinas, and dealing with illegal river control works. However, 
consultation with colleagues in North Wales highlighted the potential benefits of
Subsequently becoming a national R&D Project in 1992.
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collaboration on projects within the Upper Severn floodplain; both in terms of internal 
liaison between NRA functions, and also in terms of forging collaborative approaches 
with other bodies. Subsequently, the NRA's Upper Severn, Upper Reaches Catchment 
Management Plan formalised the need for a Severn Valley Wetlands Strategy, and for 
collaboration to ensure efficient habitat management and restoration. The Authority's 
corporate plan also identified the project as being of regional importance, and 'significant 
funding' has been allocated for 1995/96 for the project (NRA & Montgomeryshire 
Wildlife Trust, 1995).
Under the unifying banner of the 'Severn Valley Wetlands Strategy', it is now proposed 
that the NRA and Montgomeryshire Wildlife Trust become the lead agents in a co­
ordinated and collective programme of management, conservation and restoration of 
wetland habitats along the Upper Severn; the so-called "Jewels along the Severn". This 
would be in partnership with other conservation organisations and interested parties such 
as RSPB, Severn Trent Water, CCW and the Wildfowl & Wetlands Tinst. The primary 
objective would be to restore floodplain wetlands for wildlife, particularly wading birds 
and wildfowl.
The initiative is currently being promoted within the NRA and other participating 
organisations, with the aim of initiating a co-ordinated programme of action to restore 
wetlands and floodplain functionality along the Upper Severn. However, the co­
operation of land-owners will be the key to the success of the Strategy, and Countryside 
Stewardship funding has only been secured for one small area. Across the border in 
Wales, parallel Tir Cymen funding is unlikely to be forthcoming from CCW in view of 
the current political climate. There may be opportunities for applying the Water Fringe 
Habitat Scheme (see 5.5.7), which has recently been set up in Wales, but there is a clear 
need for a cross border ESA-type scheme along the valley.
4.4.4 Tophill Low Pumping Station (Northumbria & Yorkshire Region)
At Tophill Low Pumping Station, NRA involvement in creation of a wetland nature 
reserve stemmed from its requirement for clay for nearby flood defence works. The 
treatment plant is operated by Yorkshire Water Services and takes water from the River 
Hull to supply the city of Hull. The 110 ha site consisted originally of two concrete 
walled reservoirs, two earth walled settlement lagoons taking washings from the sand 
filters, and an area of small claypits. The area around Tophill Low was historically one 
of washlands supporting breeding waders, but by 1976 these had been drained for 
agriculture (Gore-Browne and Charlton, 1993).
In 1990 the NRA required clay to strengthen nearby flood defence works and an 
agreement was reached with Yorkshire Water for the NRA to extract this clay from areas 
of the site. In lieu of payment, the Authority agreed to regrade the excavations during 
extraction (1990-93) to form new wetland habitats, including creation of a fringing 
reedbed. The RSPB were called in to provide specialist on-site advice for NRA engineers 
during excavation; and in 1992, before work had been completed, lapwing, ringed plover 
and little ringed plover bred on the site.
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4.4.5 The Nunnery (Anglian Region)
In March 1994, Anglian Region restored an old river meander and re-routed the Little 
Ouse through flood meadows at the British Trust for Ornithology's HQ near Thetford. 
This is the largest scheme of its kind to be undertaken in that Region and has created a 
new wetland feature in keeping with the original floodplain.
The main impetus for the scheme was to improve the conservation value of the area and 
to restore a 1 km section of river, but a flood defence benefit also accrued. The BTO's 
site manager cites this as evidence of the increased willingness of the NRA to integrate 
flood alleviation with nature conservation (Gregory, 1994).
4.5 Groundwater abstraction
Loss of wetlands through drainage and conversion to arable land has now largely ceased, 
but lowered water levels caused by abstraction for water supplies continue to cause 
damage (RSPB, 1994). In 1637 there were 3,380 km2 of East Anglian Fen, and by 1994 
this had fallen to just 10km2 (Holmes, 1994), with the consequent loss of fenland species. 
The Director of the Norfolk Naturalists Trust has called for the NRA to consider revoking 
abstraction licences which damage wetlands, and for no further consents to be granted for 
groundwater abstraction unless the applicant can prove that this will have no effect on 
wetlands (Hobbs, 1994).
The following examples illustrate both good and bad practice with respect to groundwater 
casework involving wetlands, the results of which are likely to be crucially important in 
determining future NRA policy and procedures on this aspect of its functional role.
4.5.1 River Ouse Augmentation Scheme (Northumbria & Yorkshire Region)
In August 1991, following 20 years of studies by Yorkshire Water Authority and the 
Water Resources Board, the NRA proposed to abstract water from four boreholes in the 
Sherwood sandstone to augment the flow of the River Ouse. Three boreholes were 
already licensed, and all seven boreholes would be used to augment flows in the River 
Ouse and its tributaries to support increased abstraction by Yorkshire Water Services10’11 
and to support abstraction for spray irrigation (Table 4.3). Figures 4.1 and 4.2 show the 
geographical and geological context of the applications.
The proposal took the form of draft licences, an explanatory statement and an 
Environmental Statement (ES) of the scheme (NRA, 1991a). The ES was prepared in- 
house by the Authority's Water Resources section to cover all seven boreholes proposed 
for river augmentation.
10 The NRA granted a five year variation (increased from 68 to 99 m ^/day) o f the existing licence to abstract from  
the River Ouse with a condition that abstraction may increase only when river flow s are in excess o f 1000 m ^/day, 
unless augmentation o f the river flow  is made by the NRA at a rate o f  1.4 times the abstraction in excess o f  68
a
n r/d ay .
11 Application to vary the existing license was supported by a separate Environmental Statement.
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Figure 4.1 River Ouse Augmentation Scheme: location of boreholes.
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Figure 4 .2  R iver Ouse A ugm entation Schem e: geology and cross section.
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Table 4.3 River Ouse Augmentation Scheme: proposed and existing abstraction 
licences.
Borehole Abstraction Borehole Abstraction
(000m3/day) (000m3/day)
Existintr licences: New licences:
Upper Dunsforth 4 Lower Dunsforth 9
Rain ton 9 Holbeck 9
Tholtliorpe 3.5 Flawith 9
Sand Hutton 6
Total abstraction 16.5 Total abstraction 33.0
The ES proved to be inadequate for several reasons:
• it was based upon out of date information from test pumping of boreholes carried out 
in 1973 and 1980, when ecological effects were not fully addressed;
• the impact of the drawdown associated with the boreholes was not detailed, 
particularly in terms of reduced/cessation of flows in springs and small water courses, 
and possible effects on the hydrology of Upper Dunsforth Carrs SSSI.
• there was no provision for monitoring of water table levels;
• alternative options were not considered.
• the ES took a narrow view of the proposed boreholes and did not consider the 
strategic context.
Consequently, English Nature lodged an objection to the augmentation scheme pending 
receipt of further information. In response, the Authority invited consultants to tender for 
'biological' and 'conservation' investigations of the augmentation scheme in test operation, 
to provide data for NRA presentation at a local Public Inquiry for the scheme. Table 4.4 
shows the 'conservation' investigations to be included within the investigation.
Table 4.4 River Ouse Augmentation Scheme: conservation issues to be investigated.
1. Collation and analysis of available data relating to sites of identified national, regional and local 
conservation importance within the River Ouse catchment in the augmentation area.
2. NCC Phase I survey of all sites within 5 km radius of the borehole sites.
3. NCC Phase II survey of those sites with significant interest related to open water, running water, 
spring, flush or near surface water table; and an assessment of the likely impact of alterations to level 
or flow of water on communities or species.
4. River Corridor Survey of all water courses affected by the scheme, and assessment of the likely 
impact of alterations to level or flow of water on communities or species.
It is widely recognised that prediction of ecological changes resulting from hydrological 
changes is problematic; not least because so little research has been undertaken on this 
aspect of impact assessment. Despite this, and the importance of the investigations in
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predicting the impacts of the Authority's abstraction licensing on wetlands in the Vale of 
York, suitably qualified consultants were not appointed, resulting in further problems.
In July 1992, the Authority began test pumping from the boreholes. There was 
apparently a very noticeable effect of abstraction on wetlands in the Vale of York, with a 
number of ponds in the area suffering markedly lowered water levels. NRA conservation 
staff investigated and carried out a survey of ponds in the area. The case generated a 
great deal of press attention and in August 1992 the Authority ceased pumping, pending a 
review. The scheme was subsequently dropped by the NRA.
This example highlights a number of important points relating to the NRA's role in 
wetland conservation, and there appears to have been a particular problem of inadequate 
quality thresholds being applied in this case.
4.5.2 Catchment supplementation (Anglian Region, central area)
The Huntingdon Area Office of Anglian Region NRA operates three schemes to 
supplement water to catchments from groundwater sources; the Lodes/Granta, River 
Rhee and Thet/Little Ouse schemes. These were inherited from Anglian Water Authority 
when the NRA was created, and the Authority has since developed them further.
The supplementation water is derived from chalk aquifer abstraction boreholes and 
earned by pipeline to key watercourses, springheads or wetlands in the catchments. The 
systems do not run continuously but are activated when there is a perceived need. The 
decision to begin supplementation is based upon the results of hydrometric monitoring at 
key points in the catchments, though this is often supplemented by information from field 
officers or landowners. The systems are managed and developed mostly at Area level 
and are funded from the Water Resources account. When possible, the boreholes are 
operated on timeclocks using periods of cheaper electricity.
Lodes/Granta Scheme
The Lodes/Granta scheme operates to support natural chalk springs by supplementation 
from six boreholes. Two key wetland sites are involved in the scheme: Chippenham Fen 
NNR and Fulbourn Fen SSSI.
At Chippenham Fen, the Authority are assisting in a remedial system to mitigate the 
effects of groundwater abstraction in that area, by using groundwater to supplement water 
supply to the fen. In such cases a new borehole would normally need to be developed, 
but at Chippenham a nearby redundant public water supply borehole was brought back 
into service by the Authority specifically to supply the fen with water. Pumping is 
initiated only when trigger levels from hydrometric monitoring of the site are reached. 
Once switched on, pumping continues (with pauses to monitor effects) until target levels 
are achieved.
The Authority, in partnership with English Nature, has established a programme of 
monitoring the vegetation characteristics within the NNR. The Environmental 
Consultancy University of Sheffield (ECUS) has been commissioned to undertake annual 
monitoring of vegetation changes on the site since 1991, and a detailed assessment of
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vegetation changes in relation to water supplementation is due following 1995 
monitoring.
By contrast, Fulbourn Fen has only recently been included within the supplementation 
scheme. The Authority is supplying water to the site but, as yet, there has been 
insufficient time to assess the effects of supplementation. An additional complication at 
this site is the existence of an adjacent deep agricultural drain which may be 
compounding the problem of water loss from the site.
River Rhee Support Scheme
The River Rhee scheme operates eight boreholes to support wetlands, springheads and 
individual watercourses to mitigate the effects of abstraction from the aquifer. Three 
wetland SSSIs are involved within this supplementation scheme: Ashwell Springs, 
Fowlmere Watercress Beds, and Thriplow Meadows.
A particular feature of Ashwell Springs SSSI is its population of a rare flatworm 
(Crenobia alpina), which occurs primarily at chalk spring heads. Water supplementation 
at this site aims to preserve this population. Supplementation is achieved by abstraction 
from the chalk at a distance and piping the water to a recharge well approximately 500 
metres above the springhead. The scheme is initiated by monitoring streamflow 
downstream of the springhead. Continued existence of the population of flatworms on 
the site was confirmed in October 1994, by a survey undertaken by Area staff.
Fowlmere Watercress Beds SSSI is a large spring line site, which was modified 
approximately 50 years ago. The RSPB have now purchased the site and are developing 
management aimed primarily at wetland birds. The NRA's supplementation scheme 
provides water at the main spring to the site and from this point the RSPB, who have a 
warden on site, distribute the water to specific areas. The outfalls are disguised to mimic 
the 'natural' hydrology of the watercress beds. Operation of the supply is in liaison with 
the RSPB, and is triggered by hydrometric monitoring.
At Thriplow Meadows a different situation exists. Here, the scheme is designed to 
deliver water to a valley fen through underground pipework. A sophisticated sub- 
irrigation scheme was installed in 1983 to remedy dehydration of the meadows, but was 
apparently not used until 1991 because of confusion surrounding the specification of 
triggering circumstances (Wheeler & Shaw, 1992). It is not known why the scheme was 
designed to supplement summer water levels, even though water level records for the 
1950s show that the site was then typically wet only in the winter months. It is also 
unclear what has been the basis for determining 'desirable' water levels in the meadows.
The site was particularly known for its population of Dactylorhizci orchids, especially 
southern marsh orchid (D. praetennissa)', it has been suggested that this may have been 
the largest population of this species in East Anglia. In 1985, 350 spikes were counted, 
but since the scheme has been in operation the site has continued to deteriorate, although 
it is not known whether this is due to water management and/or vegetation management 
(Pat Sones, NRA). Management trials conducted from 1961-66 provided interesting 
insights but these do not seem to have been acted upon. Vegetation was apparently not 
managed during the period 1968 to 1988, and the resulting dereliction was marked by an
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expansion of tall herb fen. In 1992, a study to collate hydrological data was undertaken 
(Mott MacDonald & Ptners, 1992) and English Nature also planned a botanical 
monitoring programme. However, it is unclear whether the latter was actually 
commissioned, and the requirement for additional monitoring of the site is recognised. 
Clearly, a satisfactory outcome has yet to be achieved at Thriplow Meadows.
Thet/Little Ouse Scheme
This scheme comprises 26 abstraction boreholes in the chalk aquifer used to provide river 
augmentation of watercourses to provide additional water for raw water transfer to Essex 
for public water supply. Watercourses are used as conduits for the additional water, and 
therefore derive benefit, but the prime purpose of the scheme is not local supplementation 
of watercourses or wetlands.
4.5.3 East Ruston Common SSSI (Anglian Region)
East Ruston Common SSSI (North Walsham, Norfolk) is one of nine sites in the Anglian 
Region highlighted by the NRA's national 'Alleviation of Low Flows' strategy (NRA, 
1993d).
Anglian Water operate public water supply boreholes adjacent to the SSSI abstracting 
from the chalk aquifer. Originally constructed between 1953-56, Anglian Water has a 
licence to abstract up to 995,000 tcm/year. However, only a 120-500 tcm/year was 
abstracted until 1984, at which time engineering works enabled abstraction to increase 
sharply to over 900 tcm/year; thus dramatically increasing the potential for adverse 
impact on the hydrology (and hence the ecology) of the fen.
In recent years the fen has dried out considerably. The Nature Conservancy (now English 
Nature) originally expressed concern about the dryness of the fen in 1985, and since then 
further desiccation is thought to have occurred. The diminished ecological interest of the 
site can be attributed to a combination of dehydration, lack of management, fire and 
natural successional processes.
Investigations to identify the nature, extent and cause of the ecological change and 
propose appropriate ameliorative measures were initiated by the NRA in October 1993 
and are being led by Anglian Region.
A two part investigation to investigate the hydrogeological and environmental 
characteristics of the site was completed in Spring 1995 (see table 4.5). 
Recommendations for ameliorative action have been prepared by the ECUS and Binnie & 
Ptnrs, and the situation currently remains unresolved.
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Table 4.5 Objectives of ecological and hydrogeological investigation required to determine the nature, 
extent and cause of ecological change at East Ruston Common SSSI, and to propose 
appropriate ameliorative measures. (NRA, Terms o f Reference fo r  Combined 
Environmental and Hydrogeological Study o f the East Ruston Common SSSI, 1993)
1. Identify the current ecological value o f the SSSI (in terms o f habitat, plant species and 
communities, invertebrates and fauna).
2. Identify and quantify changes in ecology of the SSSI over the period of record. The assessment 
of change should identify a) the loss of species from the site; b) the reduction in abundance of 
the species at the site and c) the reduction in the area of the particularly (valued) habitats and 
vegetation types within the site.
3. Review the hydrology and hydrogeology of the SSSI, with particular regard to groundwater/ 
surface water interactions; identify the contributory catchment of the SSSI (which includes the 
AWS boreholes); and derive a water balance for the SSSI and its catchment.
4. Identify the changes that have occurred in the hydrology and the hydrogeology of the SSSI and 
its catchment over the period o f record, and their causes; changes in rainfall, evapotranspiration, 
runoff, recharge, groundwater abstraction, land drainage, and any other components of the water 
balance of die catchment should be assessed and quantified.
5. Investigate die relationships between ecological changes identified in 2 and all the historic 
hydrological and hydrogeological changes identified in 4.
6. Identify historic and current management practices within the SSSI, distinguishing between 
differing practices on the heath and fen areas.
7. Investigate relationships between ecological changes identified in 2 and management practice 
changes identified in 6.
8. Identify the conservation objectives for the SSSI, in conjunction with English Nature and the 
NRA.
9. Identify the need for any ameliorative measures which would have to be undertaken to meet the 
conservation objectives for the SSSI tfiat were identified in 8.
10. Should ameliorative action be considered necessary and feasible, identify and propose 
ecologically appropriate ameliorative measures to restore die conservation value of the SSSI.
11. Evaluate die environmental advantages and disadvantages of all the proposed ameliorative 
options (including the 'do nothing' option) in terms of tiieir technical feasibility and 
environmental effectiveness, and assess their cost.
12. Identify the future ecological and hydrogeological monitoring requirements for the SSSI and 
propose an appropriate monitoring programme.
4.5.4 Redgrave and Lopham Fens NNR (Anglian Region)
A similar situation exists at Redgrave and Lopham Fens NNR on the Norfolk/Suffolk 
border, which was also highlighted by the NRA's national 'Alleviation of Low Flows' 
strategy (NRA, 1993d). This 'Ramsar' site comprises some 125 ha of spring-fed valley 
fen located at the watershed of the rivers Little Ouse and Waveney. The site supports a 
range of calcareous fen plant communities. A number of rare invertebrate species have 
also been recorded, and the site is particularly known for its population of fen raft spider 
(Dolomedes plantarius). Fears for the survival of this species were so great that artificial 
ponds were created in 1977 and 1986, and a supplementary water supply was provided to 
a number of ponds in 1991. The fen is managed by Suffolk Wildlife Trust, with English 
Nature support, but is progressively drying out; causing many species to disappear and 
threatening the survival of the fen (Harding, 1993).
Land drainage has played a part in drying out the fen, but the main cause is groundwater 
abstraction for public water supply, following construction of a borehole only 30 m from
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the site boundary. Abstraction commenced in 1957 and is authorised by a 'Licence of 
Right' which, at the time of issue, did not take account of environmental impact. Such an 
abstraction would not be licensed today under current licensing policy.
Formation of the NRA led to a reappraisal of the Redgrave borehole. Various options to 
provide a solution have been investigated by the Authority, but it is accepted that in order 
to preserve the ecology of the fen abstraction from the existing borehole must cease.
The preferred option is relocation of the borehole to Wortham, some 5 km south-east of 
Redgrave, along with river restoration works and extensive fen management; the 
estimated total cost being £2.6M. Similar problems of wetland damage caused by water 
abstraction are evident throughout Europe, and an EC grant from LIFE funds has been 
secured to help find solutions. The EC grant will provide 50% funding for the scheme, 
subject to the balance being met by the NRA and Essex & Suffolk Water. The scheme 
was approved in principle by the NRA Board and DoE in December 1993, and the four 
year EC’grant contract commenced on 1 January 1994.
Drying has enabled mineralisation and eutrophication of the surface peat layers, and 
relocation of the borehole and river restoration works will not, in itself, restore the fen's 
ecology. Following re-siting of the borehole, a major restoration effort will therefore be 
required, including scrub removal and peat stripping. ECUS has been commissioned to 
assist development of the restoration strategy, with the aim of re-establishing target fen 
types.
Derek Moore, Director of the Suffolk Wildlife Trust, gives much credit to the NRA for 
recognising and dealing with this problem; stating, "this could not have happened ten or 
even five years ago, it took the split between the water companies and the NRA to make 
it possible."
4.5.5 Thorne Moors NNR (Severn Trent/Northumbria & Yorkshire Regions)
Following recent agreements between English Nature and peat extraction companies 
(Fisons and Levingtons), large scale restoration efforts are currently underway at Thorne 
Moors NNR, South Yorkshire, to reinstate wetland communities on damaged areas as 
part of English Nature's Lowland Peat Programme. Establishment and maintenance of 
consistently high water levels throughout the year is an important feature of restoration 
plans, and the Authority has expressed its willingness to assist in achieving this. In the 
first instance, the NRA could assist by investigating the site's hydrological integrity and 
facilitating appropriate hydrological management (together with the IDB). The Moors 
actually straddle the boundary between two Regions of the Authority, but Severn Trent 
has taken a lead on this site.
Beneath the peat is a layer of relatively impermeable alluvium with high clay content. 
However, it is not known whether this provides a continuous barrier under the Moors, 
between the remaining peat and the underlying sandstone aquifer. Abstraction from the 
aquifer (for agricultural and public water supply) has lowered groundwater levels, but 
Yorkshire Water contend that this may have no effect on the Moors. However, if there is 
significant water loss through the base into the depleted aquifer beneath, bog restoration 
efforts may be in vain.
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Frequent meetings of key players (including NRA, English Nature, Yorkshire Water and 
Levingtons) have taken place over the last year or so. Yorkshire Water has agreed to 
reduce abstraction from the underlying aquifer - which appears to have stabilised 
groundwater levels, and the NRA is preparing to commission investigations of the site's 
hydrological integrity (Tim Kohler, EN).
This case clearly identifies a need for effective implementation of integrated catchment 
management planning for the Humberhead Levels. Other sites in the catchment display 
similar problems, including nearby Hatfield Moors, which does not have the potential 
benefit of underlying alluvium. The Authority's role in maintaining the current level of 
land drainage in the Humberhead Levels, whilst also allowing potentially damaging 
groundwater abstraction - partially to irrigate the agricultural land which is being drained, 
clearly warrents further investigation.
4.5.6 Morton Pool & Pasture SSSI (Severn Trent Region)
The outcome of a recent Public Inquiry into a proposed groundwater abstraction in the 
NRA's Severn Trent Region has been the immediate protection of a wetland site 
important for its fen, can- and wet grassland habitats, as well as longer term support for 
the conservation of similar sites vulnerable to exploitation of water resources.
In 1990, Severn Trent Water pic (STW) planned to develop a groundwater source in 
order to secure the water supply of Oswestry, a rapidly expanding town, into the next 
century. STW owned a site at Morton, south-east of Oswestry, which had been a possible 
borehole source for some time (being mentioned in the NRA's Regional Water Resources 
Strategy as a proposal, subject to environmental constraints), particularly as it had good 
quality water (i.e. low nitrate). STW therefore applied for a licence to develop a 
groundwater source at Morton.
The proposed borehole was only 800 m from Morton Pool & Pasture SSSI and STW 
were obliged by the NRA to undertake test pumping - which showed a significant draw­
down in water levels under the SSSI, though not necessarily in the wetland itself. Hence, 
the NRA decided that a full licence could not be granted; a seven year time-limited 
licence, with monitoring to determine the effects on the SSSI, was offered. This 
approach was backed by English Nature, who had objected to the proposed abstraction. 
However, STW did not wish to accept anything other than a full licence, an appeal was 
lodged, and a Public Inquiry subsequently called.
The Inquiry was held in September 1993. In essence, the NRA saw potential damage to 
the SSSI by the proposed abstraction, and so were unwilling to grant a full licence. 
However, STW's view was that the effect of draw-down within the site would not be as 
great as the NRA predicted. In addition, STW felt that if there were any such effects, 
they could be mitigated by the installation of a sub-irrigation system within the SSSI. 
English Nature predicted more severe effects upon the SSSI, and were totally opposed to 
a sub-irrigation system, arguing that it would be disruptive and that the only previous 
example of such a system, Thriplow Meadows in Cambridgeshire, was not a success (see
4.5.2).
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A further point made by STW was that, in effect, they should always be allowed to go for 
the cheapest option (which in this case was Moreton borehole), and argued that their need 
to be economical over-rode the conservation duties. The NRA did not agree with this, 
arguing that there were alternative sources of water supply for the area which, although 
more expensive, were nevertheless within the range of costs which STW would expect to 
bear in other circumstances; and that STW should therefore avoid the one which would 
affect the SSSI.
The Secretary of State announced his decision in January 1994 and, to the satisfaction of 
the NRA and English Nature, he accepted the Inspector's recommendation that STW's 
appeal should be dismissed and directed the NRA to issue a time-limited licence, as had 
previously been offered.
The Inspector accepted that the abstraction would cause water deficit at the SSSI (which 
is also part of a proposed Ramsar Site), and that this was sufficient to turn down the 
request for an open-ended licence. The Inspector rejected STW's view that it should be 
allowed to go for the cheapest option. The Secretary of State accepted the Inspector's 
comments, and further added that "protecting the nature conservation value of the SSSI 
was of the utmost importance".
The Inspector was dismissive of the proposal for a sub-irrigation system to be installed as 
a mitigation measure; commenting, "I am mindful that evidence submitted by English 
Nature that semi-natural vegetation can be sensitive to very small changes in groundwater 
level. In my judgement, a sub-irrigation system would have some effect on the existing 
plant communities on the site and there is doubt as to whether such a system could 
function without causing material harm to the nature conservation value of the SSSI."
The decision thus vindicated the NRA's view that the SSSI could be adversely affected, 
and that the significance of such effects required to be assessed over a defined period. 
STW had stated at the Inquiry that they would not be prepared to accept a time-limited 
licence, as it would not be economically worthwhile installing the required plant if its use 
was possibly to be discontinued after seven years. STW are looking instead at alternative 
supplies of water.
The outcome of this Public Inquiry is thus of some significance to the NRA and the water 
industry. The NRA's decision on the licence application was taken on conservation 
grounds alone (all other possible effects and derogations having been satisfied), and the 
fact that this argument was accepted by the Secretary of State sets a strong precedent for 
protecting SSSIs from the effects of water abstraction, providing the appropriate 
supporting evidence is available. However, it should be noted that this argument may be 
more difficult for the future Environment Agency to sustain in view of its obligations to 
take account of costs and benefits (Andrew Heaton, NRA).
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5. POLICY IMPLEMENTATION & DEVELOPMENT
5.1 Introduction
Having assessed the NRA's current perceptions of wetland and investigated the 
Authority's procedures in dealing with operational scenarios and wetland case studies, 
this section discusses aspects of the NRA's current procedures. Differences in approach 
are identified, and external perceptions of the NRA's current and likely future role in 
wetland conservation are assessed; taking on board the views and experiences of other 
key organisations, including MAFF, English Nature, CCW, RSPB and WWT, with a 
view to recommending clear policy developments in this area.
5.2 Wetland conservation
In England12, ca. 60 SSSIs are considered to have been damaged primarily by land 
drainage/flood defence over the last 10 years, and ca. 100-200 SSSIs appear to have been 
adversely affected by water abstraction during that period, although proving cause and 
effect can be difficult (David Withrington, EN). English Nature consider that the NRA 
and others should adopt a more precautionary approach with respect to developments 
with potential to adversely affect SSSIs.
The NRA is not a statutory conservation body and does not have a primary function in 
conservation; the Authority has conservation duties. It is English Nature/CCW's legal 
position to provide advice to Government on conservation matters, identify SSSIs and to 
negotiate with owners and occupiers. However, the NRA has an important role in 
supporting relevant bodies and facilitating operations on the ground regarding wetlands, 
and there is a clear need to prioritise this role.
There is frequent liaison between the NRA and English Nature at all levels, although 
there are improvements to be made; particularly at a local level (David Withrington, EN). 
For example, some operational personnel within English Nature have experienced 
difficulty in knowing who to contact within the Authority for specific casework. 
Currently, wetland projects may be led by NRA personnel of varying seniority and 
functional role, and it has been suggested that Conservation staff should have a more 
prominent role in facilitating effective liaison between the Authority and English Nature.
In contrast, there appears to be little formal liaison between the Authority and CCW. 
There are open lines of communication in Wales, but the emphasis appears to be on 
informal personal contact. CCW has never been briefed by the NRA on who to contact in 
particular circumstances, and information may therefore be difficult to obtain for some 
casework (Catherine Duigan, CCW).
The NRA and other drainage authorities are legally required to inform conservation 
bodies of activities carried out or authorised by them which could potentially damage an 
SSSI. English Nature may offer the owner or occupier a payment in return for a
Parallel figures are not currently available for W ales.
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management agreement that protects the interest of the site. However, following the 
consultation period (usually four months), damaging activities may still be permitted 
unless the Minister intervenes through a Nature Conservation Order (NCO) protecting the 
site for 12 months. For European Sites under the Habitats Directive the four month 
loophole remains, and the system is still essentially voluntary, but management 
agreements can also include adjacen t land and the NCO would protect sites for an 
indefinite period. These provisions may not, however, control independent drainage 
works, such as those undertaken by British Coal to mitigate the effects of land subsidence 
caused by deep mining.
The 1981 Wildlife and Countryside Act (as amended) can provide legislative grounds for 
controlling development involving SSSIs. Under Section 28 of the Act the appropriate 
conservation body13 should be informed of any potentially damaging operations planned 
for SSSIs. If the site is a water course or wetland the NRA may, under various 
provisions, also be involved. However, there is a loophole in this legislation, as seen by 
the following case.
In a judgement upon a case brought before the House of Lords (Southern Water Authority 
vs Nature Conservancy Council, 16 July 1992) relating to drainage works that had been 
carried out on part of Alverstone Marshes SSSI on the Isle of Wight (in January 1989) 
without prior consultation with the NCC, the Law Lords described SWA's action as 
"environmental vandalism" but ruled it did not breach Section 28 of the Wildlife and 
Countryside Act 1981. Under the terms of the Act, SWA were not considered legal 
occupiers of the site and therefore could not be charged. The Wildlife and Countryside 
Act may therefore be largely ineffective in preventing damaging changes to the 
management of water on or adjacent to an SSSI where this is not undertaken by the 
owner or occupier. Similarly, the Regulations implementing the 'Habitats Directive' in 
the UK do not appear to apply specifically to third parties.
ACTION POINT
1. The NRA should take a pro-active role, in carrying out its functions, to conserving 
all existing wetlands of recognised value.
5.3 Recognition and awareness
There is considerable scope for interpretation of the legislation, guidance, policy and 
strategy statements relating to the NRA's role in wetland conservation; not least because 
the term 'wetland' appears very rarely within the NRA's current operational framework. 
The definition of 'wetland' developed within the current project should be widely adopted 
by legislators, operating authorities and conservation bodies to facilitate actions 
specifically targeted at conservation, management and enhancement of the wetland 
resource.
English Nature or Countryside Council for W ales.
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The lack of a consistent approach to describing and classifying wetlands is widely 
recognised as a major problem that needs to be addressed by all organisations and 
individuals concerned with wetlands. It is clear from the results of discussions both 
within and outside the Authority, that there is considerable confusion regarding the extent 
to which the NRA's duties to further and promote conservation relate to different wetland 
types. Adopting the proposed classification of British wetlands (R&D Note 378) would 
help target the Authority's actions, and would also provide a rationale for collection and 
storage of resource data.
The proposed classification is based on situation type and hydrotopographical elements 
such as water supply, and has been developed to enable other elements such as site 
condition, ecology and archaeology to be overlaid. Each of these layers demands a 
certain level of site information. Some can be obtained from desk-based studies to 
classify wetlands according to situation type and perhaps some hydrotopographical 
elements, but as the level of descriptive detail is refined so field reconnaissance 
information is required. R&D Note 378 provides further detail of the various site 
categories and presents a provisional key to elements which allows the user to work from 
the basic hydrotopographical status of the site through in increasing detail to a final 
named sub-type.
The primary aim of defining and classifying wetlands is to work towards a more uniform 
approach to wetlands throughout all functions and Regions of the Authority. To achieve 
this, NRA staff will require practical guidance on wetland recognition and application of 
the proposed wetland classification. R&D Note 377 proposes development and 
subsequent field testing of a 'Handbook o f Wetland Identification and Classification' 
which should provide practical guidance for specialists and non-specialists alike.
Having established an agreed means of recognising wetlands, it is recommended that this 
should be disseminated to all Regions and functions of the NRA in the form of a wetlands 
awareness training programme.
ACTION POINTS
2. A nationally agreed definition of 'wetland' should be adopted and recognised 
throughout the Authority, and ultimately in legislation.
3. The NRA should work towards an agreed classification of wetlands appropriate to 
the Authority's functional responsibilities.
4. The NRA should develop and subsequently field test a 'Handbook o f  Wetland 
Identification and Classification1 and initiate a wetlands awareness training 
programme for all operational staff to ensure consistency of approach.
5.4 Resource assessment
The NRA does not have a duty to evaluate the wetland resource, but needs this 
information in order to carry out its duties efficiently. For example, the Authority has 
duties to ''further'' and "promote" the conservation of wetlands and requires access to
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sufficient information on the location, geographic extent and character of the wetland 
resource to carry out those duties, and also for strategic planning purposes (e.g. targeting 
restoration work via catchment planning). For many wetlands this information is either 
lacking or difficult to obtain in a usable form; hence the promotion of a 'wetland resource 
inventory' initiative. R&D Note 377 presents a strategy for dealing with resource data 
and proposes a regionally-based wetland inventory.
Head Office consider a resource inventory is essential to enable the NRA to fulfil its 
statutory role with respect to wetlands. "If the NRA does not know where wetlands are 
and how they are changing, how can it conserve the resource and assess potential impacts 
of works and developments?" (Paul Raven, NRA). Also, Andrew Heaton (NRA) 
considers there are parallels with the 1982 House of Lords Select Committee on Science 
and Technology questioning of the water authorities' ability to fulfil their conservation 
duties without knowing the resource. This led to the development of river corridor 
surveys. The NRA is now presented with a similar situation with wetlands. The 
Authority currently lacks a systematic approach to wetland survey, and all Regions rely 
heavily upon third party suppliers of wetland data, such as English Nature and county 
wildlife trusts.
It may therefore be considered that the NRA's practical role is to develop a resource 
inventory; perhaps showing both actual and potential wetlands (including the S. 105 
floodplain maps), together with an indication of the hydrological and conservation status 
of sites. The adopted definition and classification should be applied, and could provide 
the means by which to develop a hierarchical classification of wetland features. The 
NRA could therefore provide an important co-ordinating role for other statutory and non- 
statutory bodies concerned with wetlands. A joint approach to long term development of 
a resource inventory would make most efficient use of the specialist expertise of each 
organisation and minimise duplication of survey effort and data management.
ACTION POINT
5. R&D Note 377 recommends development of a regionally-based wetland resource 
inventory, as follows:
a) Early commitment by the NRA to GIS development as a basis for the wetland resource 
inventory with ongoing consideration of the options for using GIS;
b) Establishment of an 'inventory network' with external organisations to ensure commitment to 
the programme and create a communication channel for transfer of relevant data as the project 
progresses;
c) Definition of the optimum map and data formats for ultimate entry into the inventory;
d) Proposed pilot study;
e) Establishment of a digital map base;
f) Desk-based wetland resource survey and interpretation of existing aerial photographs;
g) Collation and assimilation of existing NRA resource data at a national level. Audit of external 
information sources;
h) Field-based reconnaissance of identified sites; perhaps linked to operational casework via a 
standardised site recording scheme for operational personnel.
i) Preparation of a GIS Wetland Resource Inventory for each NRA Region.
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5.5 Flood defence
5.5.1 Operational framework
MAFF and the Welsh Office have responsibility for flood defence policy and they jointly 
administer the Land Drainage Acts 1991 and 1994, and the flood defence provisions of 
the Water Resources Act 1991. The NRA, through its Regional Flood Defence 
Committees (RFDCs) undertakes measures to reduce the risks of flooding from 
designated main rivers and the sea. RFDCs may, with MAFF approval empower Local 
Flood Defence Committees to undertake some or all RFDC functions within discrete 
areas. The NRA is responsible for the general supervision of all matters relating to flood 
defence, the raising of drainage charges, levying of precepts and the borrowing of money.
Robins et al (1991) make the point that Flood Defence Committees do not have a 
statutory duty to drain land or to protect against flooding. Rather, the Committees have 
powers relating to land drainage and flood defence, and decide how to exercise those 
powers. The only flood defence and land drainage duty placed upon the NRA by the 
Water Resources Act 1991 is that it should "exercise a general supervision over all 
matters relating to flood defence a n d ... shall from  time to time carry out surveys. "
The Flood Defence Committees have executive powers over the NRA. Since 1989 
MAFF has appointed environmental representatives to NRA Regional Flood Defence 
Committees in England, and most RFDCs have appointed members to represent 
environmental interests on Local Defence Committees where these exist (RSPB, 1994), 
but drainage interests are still strongly represented on the Committees.
The Flood Defence Committees remain effectively autonomous of the NRA. The 
Authority may only make directions of a specific nature to Flood Defence Committees 
where the decisions of those Committees would affect the other functions and activities 
of the NRA. It would take ministerial direction to alter the decision of a Flood Defence 
Committee upon a matter relating to land drainage and flood defence.
Martin (1993) criticises the current administrative structure for flood defence, and 
considers there may be pressure for each Committee to spend to the maximum of 
available grant to avoid reductions in grant ceiling next year, thus perpetuating existing 
levels of activity. English Nature and the RSPB are of the view that Flood Defence 
Committees should be made advisory, and that the IDBs should be made more clearly 
subordinate to the NRA regional boards.
The Conservation Guidelines for Drainage Authorities (MAFF et al, 1991)14 provide 
guidance on fulfilling the conservation duties imposed under Sections 2(2), 16 and 17 of 
the 1991 Water Resources Act and Sections 12 and 13 of the 1991 Land Drainage Act. 
They also explain the roles of English Nature, CCW, the Countryside Commission, 
English Heritage and Cadw, and stress the need for drainage authorities to consult these 
statutory (and also where appropriate other non-statutory) bodies well in advance on any 
proposals for new works, improvements to existing works and maintenance works.
May be revised in 1995 as a result o f  legislation brought about by the Land Drainage Act 1994 and 
implementation o f  the EC 'Habitats Directive'.
R&D Note 381 59
In the past, IDBs pushed for comprehensive land drainage schemes to the detriment of 
major wetland areas. However, signs of attitudes changing in favour of conservation are 
now apparent. For example, a fourteen-strong Kings Lynn consortium of IDBs recently 
drew up a strategy with English Nature, Norfolk Wildlife Trust and the Broads Authority 
aimed at conserving wildlife in some 53,000 ha of Norfolk and Lincolnshire, including 31 
SSSIs.
However, there clearly remain differences of opinion between some NRA staff and IDBs 
on the issue of standards of drainage service on agricultural land. Considering that the 
majority of drainage authorities' revenue comes from the urban and not the rural ratepayer 
it has recently been argued that rural floodplains should be allowed to flood in certain 
circumstances15. However, this concept is not greeted enthusiastically by IDBs.
5.5.2 Why drain?
The NRA inherited a long history of land drainage from its predecessors. High rates of 
drainage continued to be recorded up to 1979 when 100 km2 were drained per year; much 
of this being new drainage schemes with deeper ditches and underdrainage, but since 
1980 land drainage statistics have not been collected, thus hindering assessment of the 
extent of continuing wetland loss (Hill and Langford, 1992).
The change in underlying agricultural policy away from production, has meant the 
driving force for the drainage of wetland need no longer be applied. New land drainage 
schemes are now the lowest priority for MAFF funding (MAFF/WO, 1993), and are 
therefore unlikely to receive grant aid. It can be argued that there is no reason why the 
NRA should carry out any new drainage of wetlands, and that it should therefore be 
helping to protect them from drainage and other damaging activities (Roger Buisson, 
RSPB). However, the NRA has no duty of absolute protection; its mission statement says 
"protect where possible". The Authority's current operational position is based upon risk 
reduction - with decisions based on technical and economic feasibility and environmental 
acceptability. Risk management may therefore be a theme of the new Environment 
Agency.
The NRA has the power to drain, but it is discretionary whether it exercises that power or 
not. However, the Authority does have duties to promote conservation16. Therefore, in 
situations where draining of land is detrimental to conservation it may be argued that the 
NRA's duties to conservation could prevail. If such a policy was to be adopted, the 
Authority's role in maintaining existing land drainage would need to be re-evaluated.
It is clear from the results of interviews with regional staff and conservation bodies that 
the extent to which the NRA's permissive roles should be applied to maintain the 
standards of land drainage inherited from its predecessors requires clarification. The 
NRA is only required to give land-owners one year's notice of its intention to change an 
existing drainage regime. However, if the standard of service is actively reduced to the 
detriment of land or property value, the Authority may be liable to pay compensation to 
affected parties. In most cases the Authority is likely to be unwilling (or unable) to pay,
15 Open forum discussion at 'Aquatic Vegetation Management and Economics o f River Maintenance' conference, 
Cranfield University, 18 May 1994.
16 To such an extent as it considers desirable.
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and for this reason there exists a general reluctance of NRA operational staff to reduce 
the standards of land drainage service currently being provided.
If a land-owner has invested considerable capital in an area of land based upon an 
assumption that the existing drainage regime will be maintained, he may have a strong 
case to object to plans to reduce that standard of service. However, in situations such as 
the one presented in Appendix B, where pumps are coming to the end of their natural life, 
a case may be made for not replacing the pumps; which would not incur compensation 
liability. The NRA is not liable if it decides to walk away from flood defence 
maintenance work as long as there is a reasoned argument to do so. A landowner cannot 
expect to be continually protected from flooding/erosion just because they have been 
protected for the last 50 years say. A cost-benefit analysis may reveal that managed 
realignment is the best option (see 5.5.5).
ACTION POINT
6. Strategic policy guidance is required on the NRA's role in land drainage; 
including appraisal of the current standards of service being provided for 
wetlands.
5.5.3 Evaluating options for flood defence
The aim of the Government's Flood and Coastal Defence Policy is, "to reduce risks to 
people and the developed and natural environment from flooding and coastal erosion by 
encouraging the provision of technically, environmentally and economically sound and 
sustainable defence measures" (MAFF/WO, 1993).
MAFF (1992) provides a step-by-step guide to environmental procedures that should be 
followed when considering and carrying out inland flood defence works, to ensure that 
environmental considerations are addressed in an efficient way at every stage in the 
decision making process (see 5.5.4).
MAFF considers that the following four options should be considered in proposing flood 
defence works:
• do nothing - not sustaining, maintaining or improving existing flood defences;
• reduce - to provide a lower standard of protection (see 5.5.6);
• sustain - whereby the present level of flood defence is sustained by maintenance;
• improve - whereby the standard of flood defences are improved.
All possibilities should be considered within each of these options and those which are 
either not technically feasible or would cause unacceptable damage to the environment 
should be discarded; for instance the NRA may not wish to improve standards of flood 
defence service to prevent wetlands from flooding.
Interviews with NRA staff expanded further on this aspect. If the Authority decides to 
reduce the standard of service provided, it may be liable to pay compensation for damage 
caused and loss of value. Much depends on the life of the existing flood defence works. 
For example, if these had originally received MAFF grant aid to provide 30 years of a
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defined standard of flood defence service, and those defences are corning to the end of 
their natural life, then the NRA is not obliged to extend the level of service and may not 
be liable to pay compensation. The Authority must, however, be seen to be reasonable in 
such cases. Alternatively, if MAFF had grant-aided for 30 years service and the NRA 
pulled out after only 20 years, then the NRA would be liable.
ACTION POINT
7. An objective rationale needs to be applied to the standard of flood defence service 
provided for wetlands.
5.5.4 Cost-benefit vs environmental assessment
There is a statutory requirement for formal Environmental Assessment procedures to be 
followed for improvement and new flood defence works, and MAFF (1992) suggests this 
should also apply for some maintenance works where these may have significant 
environmental effects. Even if proposed works do not require a formal EA, MAFF 
recommends an informal EA should be undertaken. An initial choice of the preferred 
option should be made from the short-list of alternatives which are "environmentally, 
technically and economically acceptable" (MAFF, 1992). Grant aid will only be offered 
for schemes which MAFF/WO judges to be environmentally acceptable, starting from the 
presumption that the natural river should not be disrupted except where life or important 
man-made or natural assets are at risk (MAFF/WO, 1993). If environmental change is 
expected to form a major part of the appraisal, authorities should seek advice from the 
Ministry (MAFF, 1993c).
Flood and Coastal Defence Project Appraisal Guidance Notes (MAFF, 1993c) aim to 
advise on best practice which the Ministry expects to see in any application for grant aid. 
However, the emphasis is on an economic rather than technical appraisal of projects. 
Schemes will only be considered for grant aid which have "a benefit to cost ratio of at 
least unity" and the normal approach is to maximise the benefit-cost ratio from the 
options available (MAFF/WO, 1993).
Cost-benefit analysis is not regarded by MAFF as a decision making tool in itself, but it is 
regarded as a powerful aid to decision making. MAFF accepts that "the use of money as 
a standard is sometimes a barrier", and concedes that there are some things which people 
believe are "priceless" (MAFF, 1993c). But MAFF consider a monetary standard to be a 
convenient means of expressing the relative values which society places on different uses 
of resources, and has commissioned research on, 'determination of non-use values of 
environmental and other benefits' (University of Portsmouth).
Monetary values estimated on the basis of the value placed on sites by the general public 
are likely to be unsatisfactory in conservation terms. For example, people are much more 
likely to pay to see flocks of common wildfowl rather than rare plants/invertebrates 
which may be regarded as being of, at least, equal value for conservation. Also, it is 
unclear whether the full monetary values are, in fact, taken into account within cost- 
benefit analyses; such as agricultural subsidies provided to farmers, and funding of 
statutory conservation bodies. A more ecological defensible approach may be to
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concentrate economic research in this area upon assigning monetary values to the cost of 
re-creating threatened wetlands.
MAFF considers flood defence options should be ranked by both cost-benefit analysis 
and also by environmental impact (MAFF, 1992). Where the two rankings do not 
suggest the same preferred option, the choice should be "a matter of judgement". The 
NRA also considers the use of economic appraisal to be important in obtaining value for 
money, but accepts that overriding factors must be considered. For example, the duty to 
further conservation and enhance the environment may lead to a scheme with less than 
optimum economic benefit/cost ratio being preferred, as the additional environmental 
benefits are not easily quantified (NRA, 1993c).
Operational conservation staff within the NRA recognise that there are very real problems 
with applying monetary values to ecological resource management, and some do not 
believe it can or should be done at all. Others outside the NRA are even more forthright 
in their views on this. For example, CCW consider this approach to be impractical for 
management of wetland SSSIs - and a reflection of the current political climate 
(Catherine Duigan, CCW). There is also some concern that over-reliance on cost-benefit 
analysis produces a balance in favour of 'hard' engineering projects - where costs and 
benefits tend to be more easily quantified in monetary terms; whereas monetary values 
are much more difficult to attribute to 'soft' engineering options (Simon Bilsborough, 
CCW).
Cost-benefit analysis can therefore only partially measure wetland values (Table 5.1). It 
is worth noting that the concept of environmental assessment (as originally developed in 
the U.S.) aimed to identify and develop methods to ensure that unquantifiab le  
environmental assets are given appropriate consideration in decision-making along with 
economic and technical considerations. Environmental assessment should therefore be 
used to ensure that development proposals meet minimum environmental standards, 
before proceeding to attempt cost-benefit analysis of those values which are more readily 
quantifiable in monetary terms.
Table 5.1 The value of wetlands (adapted from Buisson & Bradley, 1994).
Some values that may be quantifiable in monetary terms:
• water recharge;
• natural shore and bank protection;
• flood storage;
• sediment trap;
• carbon sink;
• pollutant sink or purifier;
• harvestable, renewable resources;
• peat source;
• recreational site.
Some values that may be impossible to quantify in monetary terms:
• wildlife habitat;
• archaeological record;
• landscape.
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North West Region NRA have produced practical guidance for integrating environmental 
requirements with new flood defence capital works which elaborates on the process of 
option selection (NRA, 1993g). Here, the main players are the 'Project Manager' (PM) 
and the 'Environmental Advisor' (EAd)17. Together they first discard any options which 
are not technically feasible or would cause unacceptable damage to the environment. The 
PM is then charged with ranking the remaining options by benefit-cost ratio, and the EAd 
ensures appropriate investigations18 are carried out to rank those same options in terms of 
environmental acceptability. If, following this, there are unresolvable differences of 
opinion between the two, the final decision on the preferred option is made by the PM. 
Economics may therefore ultimately take precedence over environmental preference in 
such cases.
If the scheme receives final approval, implementation of the planned works to agreed 
specifications is equally important to the success of the development procedures. Some 
functions of the NRA are now subject to internal and external market testing, and works 
such as flood defence may be lost to outside contractors as a result of compulsory 
competitive tendering. This may produce potential problems where poorly informed or 
environmentally unaware contractors may carry out works with little regard to the impact. 
However, this is not seen as a problem by English Nature and the RSPB (which also 
contracts out such work) so long as the contracts are carefully worded and the work is 
monitored. Indeed, market testing may produce an overall conservation benefit, as it 
defines responsibilities and sets clear standards to be applied and objectives to be met; 
thus improving the rigour of project specification and appraisal (Roger Buisson, RSPB).
ACTION POTNT
8. There are considerable problems in applying cost-benefit analysis to wetland 
casework which must be recognised.
5.5.5 Restoring the wetland resource
The NRA has inherited a much depleted wetland resource, largely as a result of past 
drainage activities. Fundamental to the NRA's role is the extent to which it seeks to 
restore pre-existing conditions. The Authority does not have a specific duty to restore 
lost wetlands, but restoration is widely undertaken under its duties to 'further' and 
'promote' wetland conservation.
Although much of the NRA's work is directed at maintaining the status quo in the face of 
increasing demands on the water environment, restoration of degraded environments and 
enhancement of habitat features requires action (NRA, 1993b). Restoration actions are 
primarily directed at sites which have been degraded as a result of activities which are 
now carried out as functions of the Authority. The NRA is also obliged to re-examine its 
ongoing activities which cause continuing degradation of the remaining wetland resource.
NRA operational staff consider restoration is worthy of support where reasonable 
opportunities arise; although some of those interviewed would make a condition that
17 A lm ost always the Area Conservation officer.
1 X Formal or informal environmental assessment.
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projects supported should not normally increase the risk of flooding to property. 
Flooding of agricultural land may be accepted by flood defence staff in certain 
circumstances. In restoration schemes attention needs to focus upon the functions that 
such wetlands can perform (see 3.4.1.) in addition to their intrinsic conservation value 
(Iain Sturdy, NRA).
Catchment planning can produce recommendations to increase flood storage capacity 
within the floodplain by re-instating pre-existing flooding regimes (see 5.9). If a 
catchment contains large areas which were previously wetland then the NRA would seek 
to promote re-creation of such habitats. However, such aims need to be tempered by 
practicality, and land ownership is an especially important issue. Funding for restoration 
works is available from NRA core functions and also from the Authority's free-standing 
conservation budget; agricultural incentive schemes can also play an important role (see 
5.5.7). However, there is a requirement for the NRA's restoration activities to be 
prioritised within an overall restoration strategy.
In progressing wetland restoration schemes, it is important to recognise that wetlands 
vary widely in their 'restorability'. Amongst the most easily created wetlands are those 
aimed primarily at wetland birds. For example, simply flooding a suitably large area of 
agricultural land in winter is likely to attract wintering wildfowl. Likewise, Phragmites 
reedbeds can be established on a range of substrata reasonably easily. At the other end of 
the scale, re-establishment of a community typical of raised mires is much more 
problematic; requiring careful attention to substratum, topographical location and water 
supply.
Treweek et al (1993) highlight the need for a more systematic and coherent approach to 
wetland restoration by all concerned. The wide range of organisations involved may be 
an impediment to a single agency adopting a lead role, although the NRA has key 
responsibilities in this respect.
ACTION POINT
9. A strategic commitment to halting and, where appropriate, reversing the decline 
and degradation of the wetland resource should be provided; guidelines for 
prioritised action are required.
For NRA purposes, it is recommended that a distinction should be made between:
a) areas which have considerable conservation interest (even if  not 'wetland' interest) requiring 
management to maintain that interest;
b) degraded areas which have restricted conservation interest, but with areas which could act as 
foci for expansion o f wetland vegetation if rewetted; and
c) those which have been degraded and are unlikely to be capable of restoration to conservation 
interest without considerable investment.
5.5.6 Fluvial managed realignment
Managed realignment, often referred to as managed retreat or managed set-back, is 
currently mainly considered as an option on the coast, but there is no reason why it 
should not be considered and applied to inland situations, such as river schemes. Where
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appropriate, managed realignment is an option which MAFF expects to have been 
considered before a scheme is submitted for grant aid for capital works. It is implicit that 
the line of defence needs to be considered in deciding on the best flood defence option. 
However, since the concept is a new one, it has yet to be adequately addressed within the 
Authority's current statutory and policy framework.
Under Section 4(l)(a) of the Water Resources Act, the NRA has the power to do 
"anything which, in the opinion of the Authority, is calculated to facilitate, or is 
conducive or incidental to, the carrying out of the Authority's functions". Although the 
Authority has legal duties to exercise a general supervision over matters relating to flood 
defence and to delegate functions to regional flood defence committees, its powers are 
worded in permissive rather than in mandatory terms (Gibson, 1993). The NRA therefore 
has a discretion whether or not to maintain a particular line of flood defence. The 
Authority can choose to 'walk away' in particular cases if it exercises its judgement 
responsibly and is seen to be 'reasonable' in so doing.
A case may be made for passively reducing flood defences protecting low grade 
agricultural land if, as a result, better protection is provided elsewhere. In such cases 
individual costs to a landowner may be considered less important than efficiency to 
society and the wisest use of public money to carry out a function: the aggrieved party 
has a right to seek a judicial review to determine whether such a decision is 'reasonable'. 
Managed realignment would be a legitimate component of further protective action, but 
the NRA may not be legally justified in progressing managed realignment schemes on 
purely environmental grounds (Gibson, 1993).
If managed realignment constitutes abandonment or non-repair of existing defences, 
compensation for subsequent flooding of land should not be payable (see 5.5.3). 
However, where realignment involves active measures to reduce or alter flood defences, 
there may be liability under the common law for the flooding of property which would 
not otherwise have occurred.
There is considerable support both within the NRA and external conservation bodies for 
applying the concept of fluvial managed realignment in determining flood defence policy. 
This concept can assist the NRA in fulfilling not only its conservation duties, but also its 
flood defence and resource management roles in appropriate circumstances. Practical 
constraints are concerned primarily with land ownership and compensation liability, but 
various schemes are available to compensate land-owners for a decreased level of service 
(see 5.5.7).
To summarise, there is no legal obligation on the NRA to preserve land at risk of 
Hooding, and consequently the Authority, via its discretionary powers, should be able to 
allow natural processes to occur. In practice, managed realignment is likely to involve 
active intervention rather than abandonment, and there is a clear need for primary 
legislation specifically endorsing managed realignment and defining the scope of 
liability. In the meantime, a practical approach would be to continue to protect, for 
instance, Grade 1/2 agricultural land, and to propose passive managed realignment as an 
option where opportunities arise elsewhere. Managed realignment is a politically and 
practically acceptable approach which needs to be applied and further developed.
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ACTION POINT
10. Managed realignment of flood defences should be considered as an option in 
evaluating all maintenance and capital flood defence schemes for fluvial systems.
5.5.7 Agricultural incentive schemes
There are a number of methods available to aid restoration of wetland on agricultural 
land, but most rely upon the principle of ongoing compensation payments to farmers. 
English Nature and CCW commit substantial sums to establishing and financing 
management agreements with respect to SSSIs. Grant aid is also available from MAFF 
and the Countryside Commission for the wider countryside, but if payments cease the 
land may return to more intensive agriculture. The NRA's role in the application of such 
schemes is primarily as a facilitator of hydrological change.
Environmentally Sensitive Areas (ESAs)
ESA schemes can only apply to areas that are designated for their particularly valued 
landscape or wildlife characteristics (see 2.4). They are areas of national environmental 
significance where particular farming practices are pivotal in conservation of wildlife 
features and where a change in these practices could pose a threat to such features. 
Unlike other schemes aimed primarily at taking arable land out of agricultural production, 
ESA funding may be available to all types of farmland within the designated areas.
Schemes cover about 10% of agricultural land in England, and include a number of sites 
designated primarily for their wetland habitats, including Somerset Levels, Broads, 
Suffolk River Valleys, Test Valley, North Kent Marshes and Avon Valley. Farmers may 
voluntarily participate in schemes within these designated areas to receive annual 
payments per hectare for managing their land in specified ways. Raising water levels 
attracts a higher payment ('super wet' tier), and requires co-operation from the NRA and 
IDBs in agreeing water management changes.
Examples of the Authority's participation in ESA's include Somerset Levels & Moors, 
(South Western Region) and the Anglesey Wetland Strategy (Welsh Region) (see Chapter 
4). Thames Region NRA is also working on wetland projects at Otmore, Oxfordshire, 
within the Upper Thames ESA.
Treweek et al (1993) consider that one of the major concerns amongst farmers regarding 
embarking on ESA-type wetland restoration schemes is the risk of adverse effects of land 
not entered (or in some cases not eligible to be entered) into the scheme. The NRA has 
an important role in addressing such concerns by undertaking such surveys as are 
necessary to predict the extent of hydrological change associated with restoration plans. 
If a hydrological unit extends to land owned by a neighbour, it may be necessary to 
include them in the scheme if water levels are to be raised. However, a situation could 
arise whereby a minority of land owners could prevent the majority from raising water 
levels by not entering into the scheme.
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The Countryside Stewardship Scheme was launched by the Countryside Commission in 
December 1990 as a pilot project to provide incentives for a range of conservation 
objectives. It is targeted at specific habitat and landscape types, including 'Waterside 
Landscapes', 'Old Meadow and Pasture', and 'Upland Landscapes', which may or may not 
include wetland. In July 1992 CCW launched a pilot parallel scheme called 'Tir Cymen', 
in three areas of Wales. Under the latter scheme agreements in the first two years 
covered 45,000 ha of land, including over 1,000 ha of 'Marshy Grassland' (CCW, 1994). 
Funding is e.g. available towards the cost of maintaining or restoring high water levels 
(CCW, 1992).
'Set-aside'
A voluntary set-aside programme for arable farming was introduced by the European 
Community in 1988 with the aim of removing land from agricultural production while 
keeping it in sound condition for agriculture. The programme is administered in the UK 
by MAFF. Take-up of this initial scheme was low, but reform of the Common 
Agricultural Policy (CAP) in 1992 dramatically increased the role of set-aside, such that 
it now covers an area of ca. 600,000 ha in the UK (Wilson and Fuller, 1992). However, 
the programme remains largely restricted to arable land, and is therefore of limited 
applicability to wetland habitats.
There are now two main options under the scheme: rotational and non-rotational set-aside 
(MAFF 1993a,b). The latter requires a commitment to set-aside the same plots of land 
for least five years, and so provides the best opportunity for habitat creation. The land 
set-aside must be withdrawn from agricultural production19, and must be managed 
specifically as field margin, grassland, natural regeneration, wild bird cover, non-food 
crop, or an option proposed by the farmer. The non-rotational option would therefore 
presumably enable conversion of arable land to, for example, wet grassland. Firbank et 
al (1993) provide practical guidance on this. During the set-aside period a further 
condition of the scheme is that environmental and archaeological features on or adjacent 
to the land set-aside must not be damaged or destroyed. However, it is unclear the extent 
to which this could be applied to restricting, for example, land drainage activities 
affecting adjacent wetland. The main limitation of the scheme, in terms of wetland 
creation, is that land may be returned to more intensive agriculture after only five years.
Water Fringe Management Scheme
In June 1994 MAFF announced details of a pilot, 'Water Fringe Management Scheme'; 
involving three river SSSIs (the Beult (Kent), the Upper Avon (Wiltshire) and the 
Derwent (Yorkshire)) and two lake SSSIs (selected Cheshire/Staffordshire meres and 
Slapton Ley in Devon) have been set up as pilots. Under the scheme, farmers with land 
bordering rivers will be able to receive payment for removing land from agricultural 
production (for 20 years) or for extensifying current farming practices. The objectives 
are to create wildlife habitat and to reduce water course pollution from agriculture. One 
feature of the scheme is the additional annual payments available for raising water levels
Countryside Stewardship / Tir Cymen
19 Except for certain non-food crops and unharvestable mixtures (e.g. for game cover).
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by blocking field drains and ditches to create wetland habitat. However, it remains to be 
seen whether farmers opting for the scheme will be excused paying drainage rates.
ACTION POINT
11. The Authority could play an important role in targeting agricultural incentive 
schemes aimed at conserving and restoring wetlands.
It has been argued that, because farmers can be compensated for loss of agricultural 
productivity resulting from increased water levels, conservation bodies should also be 
compensated for damage caused to designated sites as a result of drainage activities. For 
example, agricultural land drainage has obliged conservation bodies to allocate resources 
to isolate reserves from the deleterious effects of surrounding drainage, creating 'island' 
sites such as Wicken Fen in Cambridgeshire.
5.6 Groundwater abstraction
In 1992, the Wildlife Trusts (RSNC) published a review of the loss of freshwater habitats 
entitled 'Dying of Thirst', which blames groundwater abstraction for loss of many 
wetlands; and has also launched the 'Water for Wildlife' campaign which calls for 
sympathetic management of rivers and their surroundings, and wise use of water 
resources (Hill and Langford, 1992; Hill and Drury, 1993).
As a first step in tackling these problems, the NRA drew up a priority list of 40 locations 
perceived as suffering from excessive abstraction in 1990. From this list a 'top 20' 
schedule of sites was drawn up for most urgent attention, and the NRA has since made 
some significant progress in dealing with these (NRA, 1993d). However, few of the 
listed 'sites' included wetlands; thus highlighting the Authority's limited perception of the 
problem at that stage. The Authority has also produced an 'Environmentally Sustainable 
Water Resources Development Strategy' (NRA, 1994c) to assist future resource 
management.
Recent guidance on dealing with abstraction licence applications is contained within 
Chapter 4 of the NRA's National Licensing Manual (July 1994). These procedures and 
policies have been developed under the auspices of the national Abstraction Licensing 
Group (ALG). In essence, the practice now adopted is to gather as much information and 
consult as widely as possible before reaching the formal application stage. In this way it 
is hoped to be able to negotiate a practical solution to applications which at least go some 
way towards meeting everyone's requirements. The NRA's role in abstraction licensing is 
one of striking the right balance between the legitimate needs of abstractors and the needs 
of the environment.
Figure 5.1 shows the new procedure for screening applications for adequate information. 
However, there appears to be a weakness at a key stage in the prescribed procedure, 
whereby a decision as to whether proposals are likely to be environmentally sensitive is 
made by water resources personnel, and does not necessarily involve conservation staff. 
It is important that the latter are involved in the assessment of environmental sensitivity.
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Figure 5.1 1994 procedure for screening abstraction license applications for 
adequate information.
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Groundwater abstraction may affect wetlands anywhere but the NRA's duties to 'promote' 
conservation can be applied equally widely (Andrew Heaton, NRA). If the Authority 
decides that wetlands are a priority then it can apply these duties to influence 
conservation of the entire resource (Lyn Jenkins, NRA). The NRA has powers under the 
Water Resources Act 1991 to vary or revoke abstraction licences, but if the licence is 
being used the Authority is liable to compensate the licence holder.
Nationally, there is currently a major problem in assessing and characterising the 
ecological impact of proposed and existing abstractions. English Nature is therefore 
often not in a position to comment meaningfully on individual abstraction licence 
applications, and considers that the NRA and others should adopt a more precautionary 
approach with respect to developments with potential to affect wetland SSSIs (David 
Withrington, EN). If there is evidence that a wetland site is being adversely affected by 
groundwater abstraction, it is the NRA's role to investigate.
The outcome of a recent Public Inquiry into a proposed groundwater abstraction in 
Severn Trent Region sets an important precedent for the NRA and the water industry 
(4.5.6). Here, the NRA saw potential damage to a wetland SSSI and so were unwilling to 
grant a full licence; proposing instead a time-limited licence pending the results of 
subsequent monitoring. This decision was taken on conservation grounds alone (all other 
possible effects and derogations having been satisfied), and was accepted by the 
Inspector. The water company's mitigation proposals and economic arguments were 
rejected by the Secretary of State on the grounds that, "protecting the nature conservation 
value of the SSSI was of utmost importance".
One of the major problems for the Authority nationally is with 'Licences of Right'20 to 
abstract water that were issued prior to creation of the NRA. In theory, these often allow 
abstraction of greater volumes than are being taken at present, producing unforeseen 
impacts. Time-limited licensing and associated monitoring would help prevent this 
situation in the future (David Hellawell, EN). If all existing licences for groundwater 
abstraction were up for renewal today many would be rejected by the NRA on 
environmental grounds.
Licences which potentially affect SACs/SPAs are to reviewed under the terms of 
Regulations implementing the 'Habitats Directive' in the UK (see 2.4.1). The resource 
implications of such a review are likely to include substantial sums for compensating 
existing licence holders and for restoring damaged habitats (see e.g. 4.5.4). In addition, 
Fojt (1994) suggests there should be a much wider review of currently licensed 
abstractions which are suspected as being damaging to wetlands.
5.6.1 Anglian Region
The problem is especially acute in East Anglia because of limited water supplies. 
Anglian Region is one of the driest in the country and has significant groundwater 
demands which are predicted by the NRA to increase markedly as human population 
increases in this area. Analysis of historical information indicates that 99.7% of East 
Anglian Fenland has been lost since 1637 (Barfield, 1993). Much of the remaining
20 Authorised under the Water Resources Act 1963.
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wetland resource in the Region is fragmented, isolated and vulnerable to the effects of 
groundwater abstraction.
Many of the region's remaining fens of high conservation value are dependent for their 
water supply upon groundwater-fed springs and seepages, and are very sensitive the 
influence of even small declines (a few cm) in water-table levels (Fojt, 1994). However, 
water abstraction from aquifers now seriously threatens the groundwater supply of many 
of these fens (Gilvear et al, 1989).
Anglian Region NRA recognise and are attempting to address the problem; developing 
regional policy and working jointly with English Nature, county wildlife trusts and others 
on a number of wetland schemes (see e.g. 4.5.2, 4.5.3, 4.5.4).
English Nature have characterised the remaining resource, reviewed existing ecological 
and hydrological monitoring schemes and compiled an inventory of SSSIs with 
hydrological problems in the Region (Barfield, 1993). Also, Wheeler and Shaw (1992) 
made a subjective assessment of the causes of floristic changes at 107 spring-fed wetland 
sites in Norfolk, Suffolk and Cambridge for English Nature, and suggested that 
groundwater abstraction probably contributes to problems at 26 sites21. However, this is 
likely to be an under-estimate of the true impact, in view of the following factors:
• vegetation can show a lag in response to hydrological changes;
• short term climatic variation may mask the effect of drying out;
• in most cases only a subjective assessment of incomplete data is possible.
Fojt (1994) considers that all currently licensed abstractions which are suspected as being 
damaging to fens in East Anglia should be reviewed, and trial pumping undertaken to 
examine the effect of drawdown on water table. Where abstractions are found to be 
damaging, that is where abstraction leads to summer water-tables lower than generally 
encountered for that vegetation community, licences should be amended or revoked. 
Engineered alternatives to this approach which include sub-irrigation are not considered 
to be generally acceptable (see 4.5.3).
Anglian Region acknowledge the importance of affording proper consideration to 
wetlands in progressing abstraction casework and provide explicit practical and strategic 
guidance on this (NRA, 1992a; NRA, 1994b). Within-this Region, applicants are 
normally required to produce an Environmental Statement in support of any application 
which may hydro logic ally affect SSSIs, NNRs, ESAs, wildlife trust sites or any part of 
the Broads Authority's Executive Area. In such cases there is a general presumption for 
the NRA to refuse the application, unless the applicant can prove that the ecology of such 
sites would not be significantly adversely affected, or can be mitigated by works agreed 
with the appropriate conservation body. Abstractors are also required to minimise 
impacts on all other wetland sites.
Groundwater flow may be important in maintaining the ecological value of some 150 
wetland SSSIs within the Anglian Region (David Burgess, NRA), and can also be 
critically important in preserving archaeological features. Where groundwater forms a 
substantial component of flows in a wetland it is usually important in maintaining a high
21 50 (not necessarily different) sites are probably affected by deepening o f  adjoining ditches and water courses
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moisture status through long summer droughts that are common within East Anglia. In 
other cases the chemical quality of the groundwater is important in maintaining 
conservation features. However, groundwater flow conditions throughout the Region are 
complex, and as a result it can be difficult to forecast the effect of groundwater 
abstraction on flows and water levels in nearby wetland sites. Consequently the Region 
has a long history of research on interaction of groundwater and wetlands.
At present, the Anglian Region (and the NRA as a whole) still has insufficient 
information on the hydrology of wetland sites to successfully manage the conflicting 
requirements of wetland conservation and water abstraction. To help address this 
deficiency, the Region has recently commissioned two fundamental R&D projects. The 
first of these, entitled 'Protection of East Anglian Wetlands' (British Geological Survey) 
aims to identify and evaluate methodologies to define (and characterise natural changes 
in) surface water catchments of selected wetland sites in the Region. This project is being 
undertaken with a view to determining the impact of groundwater abstraction both within 
and outside of the catchment area of these sites. This is hoped to provide the means by 
which to determine ecologically acceptable levels of abstraction in the vicinity of wetland 
sites. However, the extent to which this will be practically achievable remains to be seen.
A second R&D project in Anglian Region is currently addressing the 'Hydrological 
Monitoring of Wetlands'. This study will focus on 51 wetland sites throughout the 
Region; identifying the hydrological controls and processes within each wetland, and 
designing and installing a basic monitoring network of groundwater level and spring flow 
measurements. At each site, a borehole, several piezometers and some surface water 
flows will be monitored; targeting, where possible, areas of particular ecological interest. 
Hydrological monitoring of these sites will be undertaken for an initial period of 10 years, 
and the resulting database (which will also include historical data) will be used to define 
seasonal wetland water requirements. Sites have been chosen with advice from English 
Nature and other bodies, but ecological monitoring of the sites will not be undertaken by 
the NRA. However, ecological effects of water deficit are incompletely understood, and 
hydrological monitoring alone is unlikely to be sufficient. The success of the project will 
therefore depend, to a large extent, on parallel ecological monitoring of the 51 sites being 
undertaken.
Taken together, the two current Anglian R&D projects aim to assist the NRA in 
"managing water resources to achieve the right balance between the needs of the 
environment and those of the abstractors". The projects will provide data with which to 
assess the hydrological requirements of wetlands, and establish a hydrological monitoring 
network throughout the Region.
In the meantime, the Region (and the Authority as a whole) will continue to have 
difficulties in fulfilling its statutory duty to protect wetland sites of conservation interest 
when carrying out its abstraction licensing function. Licences may be granted which will 
cause damage to wetlands, which may subsequently lead to expensive remediation 
measures. In such cases compensation payments and the cost of borehole relocation are 
considerable. It therefore makes economic sense for the NRA to invest in carefully 
scoped fundamental wetland research combined with ongoing monitoring of wetland sites 
to avert such situations in the future.
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ACTION POINT
12. The NRA should adopt a precautionary approach to abstraction licences which 
have potential to adversely affect wetlands, and also requires fundamental 
research into the effects of groundwater abstraction on the ecology and 
archaeology of wetlands, to enable the Authority to fulfil its statutory 
conservation duties.
5.7 Resource monitoring and post-project appraisal
In developing the wetland resource inventory, it has been suggested that the development 
strategy adopted should be repeatable, to enable changes in geographical extent and 
character of wetlands to be monitored, and to gauge the NRA's overall impact (Lyn 
Jenkins, NRA). Resource level monitoring is considered inadequate at the moment; 
usually taking the form of informal comparison. Head Office consider it is not the NRA's 
role to take a lead in monitoring, although it is important for the Authority to have 
monitoring data available to assess the impact of its functional activities (see 3.6). In the 
absence of a clear lead from English Nature, the NRA could provide an important co­
ordinating role in this, with particular emphasis on wetland types likely to be affected by 
the Authority's core functions. Thames Region consider there is no question that it 
should be the NRA's role to monitor wetlands, but do question whether it is currently 
regarded as a high priority.
MAFF (1992) specifies that the NRA and others carrying out flood defence works should 
conduct post-project appraisal to establish whether the operations have had any 
unforeseen effects. This is especially important for casework involving wetlands, as the 
ecological effects of changes in hydrology can be very difficult to characterise. Where 
unforeseen detrimental impacts of development are detected, this information should feed 
back into the system, and attempts made to mitigate such impacts (MAFF, 1992). 
Monitoring of some habitats may need to continue for many years to detect the full 
impact, and this can also provide the basis for prediction of impacts of future works.
The NRA's Policy Implementation Guidance Note states that schemes for post-project 
appraisal should be selected by the Regional Management Team. Schemes may be 
selected for either 'construction appraisal' or 'performance appraisal'. An important aspect 
of environmental assessment work is monitoring the effects of the scheme, and it is 
considered there may be scope to link this with post-project appraisal (NRA, 1993g). 
However, much more practically-orientated research is required on the hydrology of 
wetlands, environmental impacts and mitigation measures (Andrew Heaton, NRA).
Research undertaken at Market Weston Fen in Suffolk by Birmingham University has 
demonstrated the influence of water abstraction upon fen water-table levels from a 
distance of 9 km. Fojt (1994) considers that new licences should be carefully assessed, 
and that trial pumping should be employed concurrent with monitoring of water tables. 
There may be a lag in ecological response to changes, and monitoring should be over a 
period of years. For example, at Great Cressingham Fen, Norfolk, three years of 
monitoring occurred before the licence application was rejected because of proven
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damage to the hydrology of the fen. Therefore, where an impact on wetlands is suspected 
but not proved, time-limited licences should be granted, during which time ecological 
monitoring of sensitive communities should be undertaken.
ACTION POINT
13. Where the Authority's actions have the potential to adversely affect wetland sites 
of special interest, post-project appraisal and long term monitoring of ecological 
and hydrological impacts should be undertaken.
5.8 Water Level Management Plans
MAFF guidelines on flood defence, issued in 1991, 'require' the operating authorities to 
produce detailed management plans concerning water control for certain SSSIs (MAFF et 
al, 1991). However, the few plans that were subsequently produced were found to be of 
extremely variable format, and specific guidance on developing such plans has now been 
issued (MAFF et al, 1994). These plans are to be prepared for all areas which have a 
conservation interest where the control of water levels is important to the maintenance or 
restoration of that interest. Unfortunately, the emphasis has been placed on those sites 
where water levels can be controlled by surface structures, and Anglian Region, for 
instance, do not intend to prepare plans for sites principally affected by groundwater 
abstraction - perhaps the single most important threat to wetlands in that Region.
The first stage is to provide prioritised information (with input from English Nature and 
CCW) relating to sites in which water level management is perceived as a problem and to 
highlight where water levels may be controlled. The NRA and IDBs are to assess each 
SSSI to identify which sites require a specific hydrological regime to maintain the 
features for which they were designated. If water levels are to be managed it will be 
important to have some knowledge of the hydrological integrity of sites.
By the end of 1994 the operating authorities were due to have identified a schedule of 
sites and a timetable for the production of plans. If a plan could not be produced by the 
end of 1995 the Guidelines require that interim plans should be developed for the 
outstanding sites. These interim statements "should aim to ensure that operations which 
may be detrimental to a particular interest are avoided". All SSSIs which need water 
control measures to maintain the features for which they were designated must have 
Water Level Management Plans by 1998.
English Nature has now provided a list of 859 sites which may require Water Level 
Management Plans, and it is anticipated that the NRA will assist the IDBs in producing 
plans for sites associated with 'main rivers'.
Operating authorities are likely to have to prepare a number of plans; some of which may 
be complex. The first plans to be produced will target SSSIs, but the area covered by 
plans will necessarily include water control structures outside the designated areas. The 
highest priority will be afforded to those sites of international importance such as SACs, 
SPAs, Ramsar and World Heritage sites (MAFF et al, 1991), and 50 such sites have been
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identified for immediate attention. Parliament has recently approved that the 
Environment Agency should have the power to manage wetlands for conservation 
purposes on 'European' sites22 (Roger Buisson, RSPB).
Table 5.2 Outline Of Key Elements For Inclusion In Water Level Management 
Plans (MAFF et al, 1994)
• Statement summarising the purpose of the plan and the individual/office responsible for its 
development and implementation.
• Map showing the site boundary, water courses, water management structures, normal flow 
directions, designated conservation areas and other features of interest.
• List of individuals and organisations consulted and a brief summary of their main interests.
Summary of the interests of the area (e.g. conservation, agriculture, forestry, commercial, flood 
defence, roads and other transport links, recreation) - indicate on map if  appropriate, and append a 
copy of the citation for any designated sites within the area.
• Details of the objectives for the site and for different parts of the site.
Details of the required operating procedures such as target water levels, their seasonal 
requirements, pumping cycles, minimum flows and maintenance operations.
Details and outline programme for any changes required to the drainage infrastructure.
Identification o f any problems with water availability.
• Summary of any unresolved differences with outline of proposed means for overcoming them.
• Outline of agreed contingency measures to cope widi exceptional events such as floods, drought 
etc.
• Outline of the agreed recording or monitoring procedures (both hydrological and biological), data 
to be collected and by whom, its ownership and means of other gaining access to it.
• Outline of the agreed period of review of the plan and who will be responsible for it.
Sensitive water level and land management practices are essential for management and 
enhancement of the conservation interest of many wetland SSSIs, and the plans can help 
fulfil the NRA's duty to further conservation. However, water management requirements 
of many species are either not known or incompletely understood, and the plans therefore 
need to be reviewed and updated regularly. Post-project hydrological and ecological 
monitoring will be an essential element of the plans' implementation, although it is 
unclear who will fund this in many cases. Water Level Management Plans will also be an 
essential input to NRA Catchment Management Plans (see 5.9).
One very important consideration, when deciding the preferred water level regime for 
ecology is that any given regime may be of benefit to one species or community, but of 
detriment to another. The rate and timing of fluctuations in water levels can also have a 
marked effect on some species. For example, winter flooding benefits over-wintering 
birds, particularly wildfowl and waders, and breeding waders subsequently benefit from 
maintenance of damp conditions into spring and early summer. However, such a regime 
is incompatible with management for species-rich vegetation in most instances.
Water level management is also crucial for wetland restoration works. For example, if 
one objective of bog restoration is to encourage colonisation by Sphagna , this may
22 Section 105 of the conservation o f natural habitats, etc. regulations refers.
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involve shallow inundation of peatlands in the first instance. Such shallow lagoons, 
although only intended as a transitional habitat, would be likely to attract birds. It is 
possible that at this stage in the restoration the bird lobby may exert influence over 
management to halt succession, and that associated guanotrophication (nutrient 
enrichment by birds) may prevent the original goals from being achieved.
Pending future development of a national wetland strategy which would provide 
objective rationale to evaluate options for wildlife (5.10), it is the view of NRA 
operational staff that English Nature/CCW should determine conservation objectives on a 
site-by-site basis.
Following consultation and discussion with consultees, the plans will identify any 
changes required to achieve the aims of each of the various interests, and the practicality 
of any such change is to be assessed. MAFF will grant aid structures for water level 
control (and studies to evaluate the need for such structures), entirely for environmental 
purposes (Andy Swash, MAFF), although guidance requires that "the benefits associated 
with each change should be quantified and compared with the costs"; and only those 
"changes where the benefits exceed the costs should be considered for implementation" 
(MAFF et al, 1994). The primary aim of plans will be conservation of SSSIs, and it is far 
from clear how the features for which such sites are designated can (or should) be 
quantified and compared with the monetary cost of implementation (see 5.5.4). It would 
be inappropriate to assign monetary values to those features (which may have developed 
over thousands of years), and it is not always possible to quantify predictions of 
ecological change under a particular water management regime.
Water level management plans for SSSIs are only now beginning to be developed, and 
few have yet been implemented. Financial resources, as well as the need for fundamental 
scientific research into wetland hydrology and ecology appear to be the limiting factors. 
The NRA is not currently compelled to develop these plans, and there has been criticism 
from within the Authority that no extra resources have been made available. MAFF 
expects the plans prepared by the NRA to be funded from the Authority's existing flood 
defence budget. Some Regions have commissioned consultants to develop plans but 
there is, as yet, no formalised mechanism for implementation within NRA, and it is 
currently difficult to establish who, if anyone, within each Region / Area of the Authority 
has ultimate responsibility for ensuring that specific plans are prepared and progressed.
ACTION POINT
14. The NRA requires a more consistent approach to the implementation of water 
level management plans in order to resolve the regional differences which 
currently exist.
5.9 Catchment Management Plans
The Authority's mechanism of catchment management planning provides a potentially 
important means of facilitating prioritised and integrated conservation, management and 
restoration of the wetland resource. Faced with a number of players whose interests do
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not always coincide, but whose activities interact, the NRA considers it essential that they 
should agree on an integrated strategy to define objectives and resolve conflicts; hence 
the NRA's concept of integrated Catchment Management Plans (CMPs). "Conservation 
is built into the plans and the NRA will continue to liaise with English Nature in their 
development" (Gallagher, 1994).
By April 1998, the NRA intends to have produced some 190 CMPs covering the whole of 
England and Wales (Chandler, 1993). However, wetlands do not currently feature in the 
NRA's guidance for production of CMPs and CMP Action Plans (NRA, 1993a; NRA, 
1995).
Plans address the whole of the catchment, including all associated land, and characterise 
(where possible) known and potential impacts. Production of a CMP falls into two 
phases. The initial task is to produce a Consultation Report which reviews the current 
and potential water-related uses of the catchment and identifies a range of issues and 
targets, and the management options available to achieve them. The consultation process 
involves local authorities, interest groups and landowners. The NRA takes account of the 
views of consultees and the second phase is the publication by the NRA of the Catchment 
Management Plan. This can include wide-ranging proposals for the improvement of the 
catchment, and an outline timetable against which progress can be judged. All final plans 
will be subject to regular review.
The principle of integrated catchment management is universally welcomed by 
conservation bodies. These plans should assist coherent management of the water 
environment, but to be effective they must involve co-operation between all interested 
bodies. The NRA is not solely responsible for achieving the goals of a CMP, and 
requires the support of local authorities, MAFF, the conservation agencies and all others 
who have a stake in the functions performed by a river system to achieve those goals. A 
partnership approach to CMPs, based upon joint identification of strategic issues at the 
preparatory stage, was piloted by Thames Region NRA and provides a useful model for 
adoption by the other Regions.
Catchment planning should provide a strategic framework for integrating nature 
conservation and other land uses, and for driving the work programmes of all NRA 
functions on the ground. For example, the need for 'hard' flood defences might be 
reduced by using the natural capacity of catchments to attenuate flood peaks. This might 
be achieved by increasing the detention time of water in catchments by extending existing 
wetland areas and/or creating new wetlands. This could have the added advantage of 
maximising the capacity of the catchment to deal with pollution. CMPs are also an 
important vehicle for promoting NRA advice to local authorities on development on 
floodplains (DoE, 1992). However, Johnson (1993) considered that the CMPs thus far 
developed had concentrated primarily on the traditional flood and pollution alleviation 
issues, and had failed to identify possible sites for wetland restoration and creation.
Through CMPs, the NRA may play a key role in agricultural reform following the reform 
of the Common Agricultural Policy, but according to Clark (1993) this has so far received 
little attention in the plans produced. Clark cites the lack of detailed consideration of 
agriculture in the plan for the Test Valley ESA (NRA, 1991) as an example. Words like 
'protection', 'safeguard' and 'maintenance' often appear, but plans rarely stress
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opportunities for enhancement. This feature is reinforced in many cases by the lack of 
any historical assessment of the catchment and the use of the status quo as the 
benchmark. The NRA's role in restoring pre-existing wetlands is the key here (see 5.5.5).
The NRA needs to set out in CMPs long term strategic objectives, coupled with a clear 
statement of NRA policies for the catchment. The NRA requires a clear national policy 
on wetlands, including prioritising land uses, NRA functions, and wetland management, 
restoration and creation initiatives. This would form the basis for a nationally consistent 
approach to catchment planning which would help ensure the NRA fulfils its duties to 
further and promote wetland conservation.
ACTION POINT
15. The NRA should take the opportunity provided by Catchment Management 
Planning to facilitate effective management and restoration of the wetland 
resource.
5.10 National wetland strategy
The NRA does not, as yet, have a wetland strategy; although the Authority has set out a 
broad timetable for achieving this (NRA, 1993b). However, the need for a national, 
multi-agency wetland strategy has been widely recognised, and it has been suggested that 
MAFF could provide an important facilitating role in this.
Within the NRA what may be required is a hierarchical approach to wetland issues; 
whereby strategic policy guidance is provided at national level, and collaborative 
approaches are established at regional/area levels with other key organisations, in order to 
efficiently progress wetland casework. This should encourage development of inter­
agency networks and provide the means by which local officers can meet and discuss 
practical implementation of integrated wetland work.
The current project has identified examples of both good and bad practice throughout the 
Regions which should be applied to development of future wetland policies. For 
example, the experiences of South Western and Southern would assist other Regions in 
dealing with the NRA's inheritance of drained wetlands. By contrast, Anglian clearly 
leads the field in evaluating and mitigating the effects of groundwater abstraction on 
wetlands. There is therefore a strong case for establishment of a recognised national 
wetlands skillbase within the Authority, to which colleagues from around the Regions 
could refer for advice in progressing wetland casework.
Careful thought also needs to be directed at practical procedures for implementing NRA 
wetland policies on the ground. It is clear that a partnership approach with other key 
organisations can be crucial to the success of wetland schemes such as those in North 
Wales. The key to the success of the Anglesey Wetland Strategy is that it enables the 
three major parties (CCW, NRA, RSPB) to work as a seamless working unit; thinking 
ahead and beyond their own individual remits, collaborating and applying complimentary 
resources, skills and funding opportunities to a common strategy.
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By contrast, the NRA's existing Conservation Liaison Groups can be ineffectual in 
dealing with issues of wetland conservation. Too many organisations are involved and 
the agenda is generally restricted to addressing the NRA's objectives. It is not sufficient 
for the NRA to simply liaise and inform other bodies; working groups need to be 
established which facilitate a pro-active and integrated approach to wetland management 
and restoration.
Ultimately, the future conservation of wetlands in England and Wales will now, however, 
depend to a large extent upon the success of the Environment Agency; and in particular, 
the extent to which conservation duties are applied across all the Agency's regulatory, 
operational and advisory functions. Some NRA operational staff consider creation of the 
new Authority may benefit wetland conservation overall, by bringing functions together 
into a single body, operating with the same environmental awareness. However, 
fundamental to the new Agency's success in conserving wetlands will be the criteria 
applied in evaluating wetlands, and its adoption of the NRA's system of catchment 
management planning.
ACTION POINT
16. The NRA requires a Wetland Strategy to address and encapsulate, at national 
level, the issues and suggested policy developments highlighted in this report.
To summarise, the main action points are:
1. The NRA should take a pro-active role, in carrying out its functions, to conserving 
all existing wetlands of recognised value.
2. A nationally agreed definition of 'wetland' should be adopted and recognised 
throughout the Authority, and ultimately in legislation.
3. The NRA should work towards an agreed classification of wetlands appropriate to 
the Authority's functional responsibilities.
4. The NRA should develop and subsequently field test a 'Handbook o f W etland 
Identification and Classification' and initiate a wetlands awareness training 
programme for all operational staff to ensure consistency of approach.
5. R&D Note 377 recommends development of a regionally-based wetland resource 
inventory, as described.
6. Strategic policy guidance is required on the NRA's role in land drainage; including 
appraisal of the current standards of service being provided for wetlands.
7. An objective rationale needs to be applied to the standard of flood defence service 
provided for wetlands.
8. There are considerable problems in applying cost-benefit analysis to wetland 
casework which must be recognised.
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9. A strategic commitment to halting and, where appropriate, reversing the decline and 
degradation of the wetland resource should be provided; guidelines for prioritised 
action are required.
10. Managed realignment of flood defences should be considered as an option in 
evaluating all maintenance and capital flood defence schemes for fluvial systems.
11. The Authority could play an important role in targeting agricultural incentive 
schemes aimed at conserving and restoring wetlands.
12. The NRA should adopt a precautionary approach to abstraction licences which have 
potential to adversely affect wetlands, and also requires fundamental research into 
the effects of groundwater abstraction on the ecology and archaeology of wetlands, 
to enable the Authority to fulfil its statutory conservation duties.
13. Where the Authority's actions have the potential to adversely affect wetland sites of 
special interest, post-project appraisal and long term monitoring of ecological and 
hydrological impacts should be undertaken.
14. The NRA requires a more consistent approach to the implementation of water level 
management plans in order to resolve the regional differences which currently exist.
15. The NRA should take the opportunity provided by Catchment Management 
Planning to facilitate effective management and restoration of the wetland resource.
16. The NRA requires a Wetland Strategy to address and encapsulate, at national level, 
the issues and suggested policy developments highlighted in this report.
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Appendix A  
Operational Scenario: Water Abstraction
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A. OPERATIONAL SCENARIO: WATER ABSTRACTION
A .l Application to vary an existing abstraction licence 
A.1.1 Background
Mr Smith, an arable farmer, holds a poorly defined abstraction licence for spray irrigation 
granted in 1978. The land concerned is now a wetland ESA and part of the area was 
notified as an SSSI in 1986. Part of the ditch network is designated main river, part is 
under the jurisdiction of the local IDB and part is Mr Smith's responsibility.
Problems have arisen over the past 10 years and Mr Smith is suspected of over 
abstraction. However, the abstraction points are not defined and there is no requirement 
for metering on the existing licence. During this time, much land has been bought and 
sold by Mr Smith, his present ownership is much increased from that of 1978. Thus, in 
effect, NRA had no control over this abstraction, and therefore invited Mr Smith to vary 
his licence to clarify land use, water consumption and to include appropriate controls on 
water abstraction (including the use of a meter).
A.1.2 The application
Mr Smith duly submitted an application for a variation to an existing licence. The 
application included 22 abstraction points involving land within the ESA, 5 of these were 
also within an SSSI (notified 1986) and 2 within a candidate SSSI. See Fig A.I.
The maps accompanying the original licence were unclear in defining the land authorised 
for spray irrigation. However, the area of land covered by the application was 
undoubtedly greater than that defined in the original licence. Mr Smith also applied for 
an increased volume of water for spray irrigation of potato crops. This reflected his 
pattern of land use over the past five years. The Licensing Officer confirmed his 
requirements for the acreage of crops specified and determined that there was sufficient 
water available within the main ditch system.
A.1.3 Consultation
Objections were received from:
English Nature: objection to abstraction on the SSSI and candidate SSSI.
The Local IDB:
NRA (FRCN):
CPRE:
MAFF:
County Wildlife 
Trust:
on the grounds that there was insufficient water available and 
ditches were drying up, thus other farmers were deprived of 
water.
on the grounds of ditches drying up, and facilitating undesirable 
land use (arable) on an SSSI, candidate SSSI and ESA.
concern at potential lowering of the water table in the sites (etc).
concern at potentially lowered water table, with respect to ESA 
agreements on farming land adjacent to Mr Smith.
concern at nutrient enrichment in SSSIs. Concern at 
potential for lowering the water table.
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SSSI
Candidate SSSI
Areas to be irrigated
Abstraction points (numbered) 
(Note: entire site is w ithin ESA)
Figure A1
Mr Smith's Abstraction Licence: location map
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A.1.4 Other relevant factors
• Mr Smith's existing licence is so vague that NRA has no control over it and 
receives several complaints each summer due to lack of water in ditches. It is 
essential that NRA brings Mr Smith's activities under control.
• Mr Smith runs an intensive agri-business, he is determined to maintain his present 
acreage of potatoes (for the crisp market) and is likely to appeal if his licence 
variation is not fully approved.
A.2 Structured NRA response
A.2.1 General comments
South-west were interviewed prior to merger with Wessex and whilst all 'large' strategic 
licence applications continue to be dealt with at Regional level, Areas deal with all others 
following the merger, with Region auditing the process. Before merger this Region 
considered this scenario too complex and extreme to be taken as typical. They would 
look at areas of entitlement to spray; establish the need to apply for variation to a licence, 
and seek transfer of spraying to areas outside SSSI. They would also have due regard for 
other fanners who may be deprived of water if the application proceeds. Severn Trent 
make the point that the NRA cannot issue a licence that detracts from an existing licence, 
e.g. affecting someone else's use of water. As a means of mitigation, metering may be 
required. Welsh recognise that the real problem is with the original licence, but consider 
that this degree of problem would probably not occur in that Region. Northumbria & 
Yorkshire consider that the problem should have been detected much earlier and South­
west would also be very concerned that the situation had arisen.
A.2.2 Which Departments (and what level of personnel) within your NRA Region 
would be likely to be involved in dealing with this abstraction licence 
application?
Most Regions appear to work to a similar procedure. Following the recent re­
organisation, the application would be likely to be dealt with by Area-based grade 3/5 
personnel. It is routine in several Regions for a draft licence to be inspected, and for non- 
contentious applications approved at this level. More contentious applications, such as 
this one, would quickly involve senior Area-based staff. In the Welsh Region, if there is 
agreement of the functions on how to proceed, the application may be progressed at this 
level. However, if Water Resources and Conservation are not agreed on the way forward 
it would go to Regional level. There is much liaison between Area managers and 
Regional offices, and NRA personnel from outside the Region may also be contacted for 
advice. An experienced member of Water Resources staff will collate both internal and 
external comments on the application at the end of the determination period into a 
technical report. Water Resources and FRCN would be involved, but details of the 
application would also be circulated internally to other sections of the NRA. Wessex and 
Northumbria & Yorkshire Regions stressed the usefulness of informal contact with the 
Applicant in the first instance. Before the official application is made, the Abstracting 
Licensing section would have been contacted, a field visit would be undertaken and a 
draft application discussed with the Applicant. This informal negotiation allows for 
maximum time for negotiation.
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Formal acknowledgement of acceptance of the application would then begin the standard 
three month determination period. Consultation with conservation bodies is formally 
undertaken by FRCN. South-west would consider the need for an extension to the 
determination period if more information was required, especially in view of the SSSI.
Within the Thames Region, the application would go into the Licensing section at Grade 
7-8 (high level) and staff would recognise relatively quickly the sensitivity of the 
application. The Region would probably consult Grade 10, and Grade 7/8 would contact 
the Applicant and visit them. Minor variations would go to a lower level. Vin Robinson 
of Thames Region has since pointed out that, "It is very important that these questions 
are answered in accordance with the National Abstraction Licensing System".
A.2.3 How would your NRA Region progress this application, and what problems 
would you anticipate?
Severn Trent would require more information; unless there is continuity of water 
between the three areas of the site, three separate licences would be considered, with 
three separate controls in this case. An attempt would also be made to establish the effect 
of a dry year on water levels before setting minimum levels below which the water table 
must not fall. Legislation allows a scheme to be established for metering water 
abstraction, and this Region would also seek to reduce the number of abstraction points in 
this case. It was pointed out that there are (similar) problems at Hatfield Chase, where 
drains dry out in the summer allowing development of vegetation consistent with a drier 
environment. Early abstraction licences create problems at some sites: some only specify 
the farm name and do not define the geographical limits on a map; whereas current 
abstraction licences include a map defining the area from which water can be taken. 
Farmers can also create practical problems in some cases by knocking gauges deeper, 
thus 'allowing' them to abstract more, although the farmer is obliged to see that the gauge 
is maintained at the correct O.D. level.
Anglian consider the licensing officer should have realised there was not enough water 
available. There would also be a potential concern of land use change. The Applicant 
would need to produce an EA to support the application due to objections and the 
sensitivity of site. There may be a problem of revoking the licence. The Region would 
also consult English Nature regarding the hydrological requirements of the SSSI; current 
water levels in the ditches would then be assessed and minimum acceptable levels 
determined. This Region would therefore treat separately the area within the SSSI, but 
would also look at the impact of abstraction off the site. Alternative water sources, 
cessation levels and the option of refusal would all be considered.
North West consider there are problems associated with the existing licence, as 
abstraction is already causing problems, and it is not possible to use the application to 
remedy the situation simply by varying the old licence. This fault with the existing 
licence lies with the NRA. To put right the original licence creates the issue of 
compensation, the Applicant may claim damages if the Region revokes the licence. The 
Region would therefore initiate dialogue with the farmer.
Northumbria & Yorkshire would determine whether the problem is caused by over 
abstraction. A legal problem was also highlighted regarding the usage of water; the 
Water Resources Act states 'reasonable' use. The Applicant has a statutory right, and the
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DoE may therefore find favour with the Applicant. Thus, an even-handed approach by 
the NRA would be important. To progress the application the Region could either refuse 
or apply conditions to the licence (e.g. prescribed levels of flow etc.). The Region would 
need a good case to justify refusal or conditions in the licence, in case of an appeal. On 
balance, the Region would prefer a very carefully controlled licence and would try to 
look for an acceptable compromise from the beginning.
South-west consider the conservation issue is the most important problem. Due to the 
potential bureaucracy involved in producing a workable licence the Region would try to 
develop a working relationship with the farmer, stressing the conservation issues. If 
changes to the licence were to increase abstraction rates this Region may refuse the 
application on grounds of environmental damage, or may negotiate to reduce abstraction 
in other areas in order to establish some degree of environmental gain. The NRA has an 
obligation to protect SSSIs and other conservation sites, and should therefore require the 
Applicant to prove that their action will not cause damage. The Region would attempt to 
achieve acceptable mitigation measures, or would include licence conditions to cease 
abstraction when flow falls below a certain level. However, more information would be 
needed about the SSSI.
Wessex consider the main problem is the conflict of interests between the NRA and the 
Applicant. There are too many abstraction points and the existing licence is poorly 
defined and unenforceable. There is also a problem of assessing what has happened in 
the past. The Region also pointed out that the NRA is unable to argue with standard 
figures laid down by the MAFF for the irrigation of crops.
With the complicated existing situation Welsh would anticipate legal problems 
progressing this case. The Region would be reluctant to vary the original licence but may 
prosecute for over abstraction. Under the 'polluter pays' principle, an Applicant needs to 
satisfy the NRA that there will be no unacceptable adverse effect. However, it is unclear 
what level of information (e.g. ecological survey) would be reasonably expected from an 
Applicant in this case. The Applicant will clearly be concerned to minimise costs. 
However, decisions made by the NRA need to be based on good scientific evidence, and 
it is largely up to the Applicant to provide sufficient data.
Southern also highlighted the problem of inheritance by the NRA of a badly drawn up 
licence, for which neither the NRA or the landowner is at fault. The overall water budget 
for the area would be investigated to assess whether the application would derogate other 
water interests, preventing existing users from obtaining enough water for their needs.
Thames anticipate the increase in abstraction to be the principle problem. The Region 
would explain its policy to the Applicant and would not be prepared to grant an increase 
in abstraction due to the level of objections.
A.2.4 What information would your NRA Region require in resolving this 
application, and how would this information be obtained?
Severn Trent would look at derogation, the needs of the farmer and any conservation 
needs. Field investigation would be needed to decide whether measurements and tests 
(e.g. test pumping) would be required. This could take perhaps six months and would
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depend on the level of water draw down expected, and whether adjacent areas would be 
affected.
Information would be required by Anglian in the form of an EA (by the Applicant) 
regarding the extent of damage to the SSSI. The Region's role would be to define the 
information required in deciding the application. It would be then up to the Applicant to 
provide that information. The Region would require an assessment of the effect of 
different levels of abstraction on surface water in the area, together with an assessment of 
the implications for the SSSI.
North West would require comments on the application from all departments within the 
Region. Due to insufficient understanding of how wetlands work and the consequent 
uncertainty of environmental impact predictions, the Region may grant a time-limited 
licence requiring monitoring by the holder. At the end of this period, the licence would 
be reviewed.
Northumbria & Yorkshire would require a substantial EA to support the application. 
This would have to prove the water is actually needed, and would also need to satisfy the 
conservation duty of the NRA. Responsibility for preparing the EA and any monitoring 
is with the Applicant. The Region would also require accurately mapped abstraction 
points. The county wildlife trust would be asked to support their objection, but on 
balance, the Region would probably refuse the application.
Abstraction licences require automatic consultation in South-west Region; statutory 
consultees would be contacted by the Conservation section and the Authority would 
formulate its response based upon the replies received; seeking the best balance of 
abstraction and conservation. The Region would require verification that the owner holds 
a valid licence that includes the SSSI. The NRA would then inform English Nature that 
the farmer has a right to abstract. However, the Region would ensure this situation would 
not arise again in the future. The NRA normally balances economics and environmental 
damage; the economic loss to an individual balanced with environmental gain. The 
Region bear in mind that English Nature may be reluctant to compensate for loss of 
production. The Region may consider an amendment of the application, to decrease the 
risk of refusal, or refuse the application on grounds of insufficient data. If the case 
involved groundwater, the Region may use section 32(3) of the Water Resources Act 
1991, giving consent to drill and test pump to assess impact (also put forward by Thames 
and Severn Trent).
To resolve the application Wessex would first need to know the reasons for the SSSI 
designation, and would require collection of information on water levels and the 
condition of ditches with this in mind. The Region usually contacts 4-6 statutory 
consultees when dealing with an SSSI. In this case it would be expected that none of the 
consultees would like the application, and that there would be a high level of response.
Welsh would need to know what the key objections are to the scheme. The Region needs 
good reasons not to issue a licence, and therefore starts with the intention of issuing the 
licence. The Region would need to know the reasons for the SSSI designation, in order 
to investigate the potential impact of the abstraction. Water availability to other farmers 
would also be investigated, as this is considered as lawful riparian use. Ideally, evidence
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would be drawn from the EA produced by the Applicant, but due to the history of this 
licence and the nature of the new application, the Authority may have to produce the EA 
in this case.
Southern would request data in support of both the IDB and English Nature's positions. 
A response; either the data or a letter saying no data available, would be essential. The 
Region would also require details of water levels in the ditch system and information on 
other water users; although the latter may require validation. A member of the area staff 
would probably be delegated to do this, with a clearly set out questionnaire. Water 
quality data, if available, would be obtained from Area staff. The Region would also 
investigate the flows in the main river which feeds the ditch system, and whether there 
are minimum residual flow conditions applying to any other abstractor downstream of the 
intake to this system. This information would be available from the Authority's own 
hydrometric records. If there is sufficient water, this Region would have difficulty 
proving that there would be a detrimental effect.
A.2.5 What is the process for resolving objections to the application? Who would 
be involved?
In Anglian Region, the Water Resources manager would contact FRCN. English Nature 
would then be contacted for comment, as is routine for such applications. The objection 
on SSSI grounds requires explanation. A process of dialogue would ensue, followed by 
examination of the detail. The Authority would then either refuse or compromise in this 
case.
When an application arises in the Broads, the Regipn meets with Broads Authority, 
County Wildlife Trust and English Nature. For example, in the case of an ESA there was 
concern that public water abstraction was causing damage to a pasture. Here, Anglian 
Region, the water company consultant and the land agent agreed ameliorative measures 
to be taken by Anglian Water, plus subsequent long term monitoring. The Region would 
try for a compromise, and if this failed would go for a Public Inquiry as a last resort.
North West would assess the representations for substance; and on conservation issues 
expert views would be sought. The Region adopts the precautionary principle, as it is 
rarely possible to prove that there will be no impact in such cases. It is the responsibility 
of the Applicant to prove there will be no impact. The Region would need to be able to 
justify its decision in the Appeal Court.
Northumbria & Yorkshire would meet the objectors directly to discuss the basis of 
their reservations and attempt to address such concerns. The Region needs evidence of 
the actual problems to be able to dismiss or alleviate reservations. Expert opinions may 
be sought.
Within South-west co-operation to find a direction or a position which the Region can 
defend would be sought. It would be hoped that agreement between the Region and the 
farmer may be achieved, including mitigation measures. The application would be 
resolved with a decision from the environmental protection manager, taking into account 
the results of consultations and checks with the Conservation section. If it is not possible 
to mitigate the conservation issue, then the Region will always object.
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If negotiations were to fail Wessex would proceed to Public Inquiry, requiring a full 
report by the abstraction licensing officer. The refused application is signed by the 
catchment planning manager and put to the Regional management team, to ensure they 
are aware of the consequences of the refusal.
Southern would deal with the case of an application involving SSSIs and an ESA by 
setting up a meeting with representatives of English Nature, MAFF, Sussex Trust for 
Nature Conservation (STNC) and the Authority's Conservation staff. NRA Water 
Resources staff would also be invited. IDB and CPRE comments could probably be 
answered by letter, giving the licensing officer's calculations showing that there was 
enough water to support the application and giving details of the proposed conditions to 
be attached to the licence to ensure that the water levels would be maintained. Such a 
letter would be signed by a senior member of staff.
The most likely outcome of such a meeting would be that MAFF would have details of 
ESA agreements with other local farmers, but that English Nature and STNC would not 
have actual details to support their claims. This would be regrettable, but is usually found 
to be the case. The licence could not be refused on the grounds of MAFF agreements; the 
Applicant would have to be approached separately by MAFF on this. The Water 
Resources Act does not give the NRA leave to use the ESA agreements to refuse licences, 
although the Authority should proceed with care in such areas.
Thames would approach the Applicant giving them the option to abstract in the winter 
and construct storage ponds, then consult English Nature (first) and other conservation 
bodies on the effects of this. The Region would also need to consult all sections 
internally. If this option is taken up by the Applicant, it would require a different licence, 
or a two part licence to cover both abstraction and storage.
A.2.6 To what extent would your Region support the conservation objection in this 
case?
The majority of Regions would fully support the conservation objection, providing the 
conservation objection had grounds and would stand up at appeal.
Northumbria & Yorkshire would support objections within and on the edge of an SSSI, 
and there may be a compromise in the candidate SSSI area. English Nature's objection 
because the site is an SSSI would not be adequate for the Welsh Region, who would need 
to know if the abstraction will definitely affect the criteria for which the SSSI is 
designated.
Southern would have to grant a licence which gave Mr Smith a quantity of water equal 
to that which he already holds, albeit with his agreement. New conditions and a 
requirement for a meter could be included. If the conservation argument was felt to be 
well founded; even if it was not backed up with data, the most acceptable solution would 
probably be to time-limit any additional quantity for a number of years (usually five) to 
permit the appropriate surveys and monitoring to be undertaken. English Nature (et al) 
would be asked to agree in writing to a formal monitoring protocol and the abstractor 
would have to be informed of the details. The licence would then be reviewed at the end 
of the period and if quality of the SSSI was found to be suffering the licence would revert 
to the original quantity, but retain the other conditions such as metering.
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Thames would be prepared to support winter storage, although there may still be concern 
regarding winter abstraction effects. It would be unlikely that FRCN would continue its 
objection once the intentions of the licence are made clear. The Conservation section 
doesn't dictate the Region's licensing action; conservation issues are considered alongside 
the need for abstraction. The importance of the NRA acting externally as a united front 
to meet other objectors was stressed. The philosophy for support of a particular 
application would be explained at a meeting. English Nature is regarded as the most 
important objector; and the Authority would seek their agreement for winter storage 
before going to the Applicant with the proposal. It is likely that Water Resources would 
negotiate directly with English Nature on this. The Region would not go back to the 
Applicant with a suggestion for winter storage if conservation groups and English Nature 
had valid reasons to object. The Region would rarely proceed in such cases without 
English Nature’s agreement.
A.2.7 What conditions should be applied to the new licence?
Several Regions would consider the option of issuing a temporary or time-limited licence, 
but recognised that this may produce a problem of capital investment for the Applicant.
If the water level is being changed, Severn Trent would insist that it must be controlled 
by the use of gauge boards. The Region could put a formal limit on abstraction and have 
the power to give an extension to this limit. If a claimant's application is not determined 
within 3 months he can officially complain, but within the Region this is rarely the case. 
The Region could vary a licence without the consent of the abstractor and can charge the 
abstractor for the cost of advertising. If a case was important enough the Region would 
not, generally, be restrained by resources.
As a minimum, Anglian would issue a temporary licence. If the Applicant's demands are 
unreasonable there would be no option but to refuse or grant the licence only subject to 
certain conditions. Imposition of a state of no abstraction from within the SSSI area or 
reduction of the points of abstraction would be considered. Careful monitoring would be 
required. The Region stated that this scenario would not happen today with a new 
application. The Applicant may wish to go to Public Inquiry if he wishes to challenge the 
Region's decision, and beyond this a judicial review.
Options considered by North West would include winter storage to maintain summer 
flow and/or relieving demand.
Conditions on the licence, if imposed by Northumbria & Yorkshire, may include a 
prescribed depth/flow requirement in the ditches for both summer and winter, including 
enforceable metering conditions, and a time limited licence would be considered, together 
with subsequent monitoring. The Applicant must then re-apply after this time, although 
damage may already have been done. If the prescribed levels in the ditches are rigorously 
enforced, this could become expensive for the Authority. The Region would therefore try 
to reach a compromise. This Region would also encourage winter storage, (-a lagoon in 
an area with no conservation interest) to alleviate summer abstraction from the problem 
area.
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South-west would revise the map, to show which areas should be monitored and closely 
define the abstraction points and metering; making a distinction between abstraction close 
to the SSSI and those abstraction points further away. The Region would also consider: 
imposing instantaneous flow rate restriction on the dyke(s); imposing minimum flow 
restrictions in the ditch(es); defining the timing of periods of abstraction and impose 
monitoring of the boreholes to protect the SSSI. The Region would also investigate the 
possibility of fixed period licensing. However, this may be inconclusive and cause a 
problem if it cannot be fully justified, as the licence determination process needs to be 
properly auditable in case of appeal.
Wessex would outline the area of fields irrigated, impose minimum prescribed flow/level 
conditions, times of abstraction, points of abstraction and means of measurement. 
Conditions would be imposed, such that abstraction must cease if water levels in the river 
fall below a certain point. Nutrient run off may also become an issue. If the Region 
permits irrigation, by inference it also permits the specified land use. Conditions on the 
licence could be made, such that it would be difficult for the Applicant to continue with 
the same land use. The licence may be granted with conditions excluding irrigation in the 
SSSI or proposed SSSI but not excluding pumping from the main river.
Welsh would impose a restriction on the number of abstraction points. The Region 
would condition the licence to levels at which abstraction must cease. The effect on the 
small ditches is important, and the Region may therefore agree to take the water from the 
main drains via a piping system. The Region questioned whether the farmer in this case 
may be proceeding contrary to the ESA objectives by intensive production of potatoes. 
The NRA cannot force farmers to take up grant aid, but as it becomes available there is 
less pressure to push through drainage plans on wet areas.
Southern may apply a time limit on the application for the additional quantity of water, 
though not on the original amount. This condition would specify why such a limit was 
being imposed and what data would be required at the end. The abstraction would be 
metered and records kept of every occasion when abstraction took place, with a meter 
reading before and after. Enforcement staff of the Authority would be instructed to keep 
close watch on this.
Note: If adverse impact is detected at the end of a time-limited licence period, the 
abstractor will not be able to renew. However, the NRA cannot take away the original 
quantity of water shown on the licence already held. Therefore, it is essential that all data 
gathered during this period are handled systematically for possible future use at a Public 
Inquiry. Maintaining a good relationship with the Applicant is important in such a 
situation, and care should be taken about how the matter is dealt with. For this reason, 
experienced senior staff should be used.
A.3 Appraisal of relevant strategy statements
A.3.1 W ater Resource Strategy
Existing strategy obligations applicable to the scenario are presented below.
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The Water Resource Strategy document states that for effective regulation of abstraction
licensing, 'The NRA w i l l ....  review levels o f abstraction in terms o f sustainability and
proper use' for cases of existing licences. The NRA will agree derogation o f existing 
abstraction rights where this is in the best interest o f the water resource as a whole'.
Alleviation of low flows
The resultant low flow problem presented in this scenario, which the NRA aims to 
eradicate is covered by, 'The long term objective is to tackle a ll inherited low flow  
problem s caused by licensed excessive abstraction.' The case in point would be high on 
any agenda as it is SSSI and ESA associated. The NRA strategy for relief of low-flow 
states that the Regions should 'propose setting statutory minimum acceptable river flow s  
wherever necessary'. This would at least be applicable to the stretch of ditch network 
classed as main river.
Regulation
The effects of the present level of abstraction on the ESA and SSSI/proposed SSSI is 
certainly unknown and Mr Smith in his reapplication requests a greater amount. The 
strategy document is explicit; 'apply the principle o f sustainability o f  water resources and 
where the im pact o f abstraction is uncertain' 'the NRA shall 'take a precautionary  
approach '.
The NRA in handling applications should 'specify environmental assessments to support 
applications fo r  abstractions'.
Conditions included in licences ■ time limited abstraction
The strategy document outlines the possibility that the Region may 'grant time limited  
abstraction licences where the consequences o f  the abstraction are uncertain.' This is 
done 'not only to protect the water environment but the rights o f  other abstractors'. The 
rights of the other catchment water users is a very important issue as there is a proposed 
increase and summer deficits already exist in neighbouring ditches. Implementation 
would require strict monitoring, especially for impacts beyond main channel, but this is 
not explicit in the strategy document.
Catchment Management Plans
This case is a prime example of a site (catchment) requiring a Catchment Management 
Plan investigating, 'the major uses within that catchment - such as abstraction and 
discharge..., areas o f special conservation interest....', by 'addressing conflicting uses and 
identifying actions needed by the NRA and others'. This is also outlined within the NRA's 
'broad strategy'; in meeting its obligations the NRA will 'take account o f  other users 
within the catchment as identified through the catchment management plans'.
Operating agreements
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In this specific case, if a Drought Order could be obtained (through the Secretary of State) 
then 'The NRA may res tr ic t abstraction  fo r  spray irrigation  licenses w ithout 
compensation.' This could be applied for through an 'ordinary drought order', not an 
'emergency' one. 'These may grant wide powers, including modification o f  abstraction  
licences'. Implementation of a Drought Order may be precisely what is needed in this 
case. The key here is that the NRA would be relieved of compensation liability.
Payment
With regard to low flow alleviation it is stated that 'the NRA will...encourage those 
abstractors causing the problem s to p ay  the costs o f solving them.' The NRA is also 
instructed in the strategy document to 'specify environmental assessm ents to support 
applications fo r  abstraction and impounding licences'. If Mr Smith has to re-apply, an 
EA would be required.
Scheme of abstraction charges
These have to be approved by the Secretary of State. 'Charges under this scheme depend 
on the amount o f water authorised to be extracted, the source o f  water...the season and 
the purpose fo r  which it is authorised. For example, an, abstraction fo r  spray irrigation 
made in the summer (a total loss to water resources), w ill have a higher unit charge than 
an abstraction fo r  fish  farm ing which has a return to the river... The application o f  
incentive charging as an economic instrument to control the environmental impact fo r  
abstraction may be developed further in the future.'
A.3.2 Conservation strategy
With regard to abstraction, the NRA needs to identify appropriate procedures and criteria 
in order to sustain and further conservation within its 'regulatory activities, when 
appraising applications fo r  abstraction licences.'
Were there any attempts to further conservation in Mr. Smith's case? The Strategy states 
that, 'the potentia l im pact o f  a ll NRA operational and regulatory activities w ill be 
assessed by conservation staff and ways to incorporate and im plement enhancement 
measures' will be identified.
A further quote from the Strategy expands, 'Much o f the NRA's work is directed at 
maintaining the status quo in the face o f  increasing demands o f the w ater environment. 
The importance o f this activity should not be underestimated'. However, the document 
points out that certain key areas (river rehabilitation and promoting conservation) need 
longer-term improvements.
The NRA is keen to develop catchment management plans that will incorporate these 
abstraction licences; and the Conservation Strategy states "conservation objectives will 
underpin the catchment management planning process'. Strong words indeed.
Drought order
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Appendix B 
Operational Scenario: Flood Defence
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B. OPERATIONAL SCENARIO: FLOOD DEFENCE
B.l Flood Defences Capital Scheme
Red Moor Pumping station drains an area of 1500 ha of low lying, flat agricultural land, 
approximately 900 ha of the moor is a wet grassland SSSI.
Pump drainage began on the Moor in 1862. The existing diesel pumps were installed in 
1945, since then water levels have been gradually lowered in order to drain the moor for 
agricultural production. The present water levels have been maintained since 1984.
The old diesel pumps are coming to the end of their working life and NRA proposes to 
replace them with electric pumps. These will have the same overall capacity as the 
existing pumps (2.2 cumecs) but will provide finer water level control. The scheme will 
also include essential work to update the pumping station to meet current health and 
safety standards. NRA is seeking MAFF grant aid toward the scheme.
B.1.1 Management of water levels
Water levels in Red Moor are held low in winter to facilitate drainage, but are raised in 
summer to irrigate the grassland and provide water for stock. The current operation of 
pumps is as follows:
• Winter levels
The current winter operation is as follows:
The target winter level is +3.1-3.2m AOD. In the morning, the pumps are started and the 
level is drawn down at the pumping station to +2.1m AOD. One pump is then shut off, 
and the level rises fairly rapidly such that within 2 hours, the pump can be restarted. The 
rate of rise dictates when the pump is restarted rather than the level. Sufficient water is 
pumped during the day to allow the pumps to be switched off during the night, and by the 
following morning the level should have recovered to approximately +3. l-3.2m AOD.
Water is only down below +2.7m AOD for about 3 hours each day.
• Summer levels
Summer penning levels begin on 1 April each year but if the weather is particularly wet, 
the introduction of summer penning can be delayed until later in the month.
The target summer level is +3.25m AOD. However, if conditions are very dry, a level of 
+3.35m AOD is held.
Pumps are only used when required and only drawn down to +3.0m AOD before being 
shut off. This allows water to move slowly in the main drain such that by the following 
morning levels have recovered to +3.25m AOD. If rain is forecast, more water is pumped 
with the intention of having levels at +3.25m AOD each morning.
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Summer levels can be held until December if weather conditions permit.
• Control
The control of levels relies on the experience of the Operator who will assess the amount 
of pumping required from the amount of rain forecast and the amount that fell during the 
night. He will then pump a quantity of water during the day so that during the night when 
the pumps are not running, the drain level at the station will have risen to the level he 
requires.
B.1.2 Public consultation
NRA announced the scheme to replace the Red Moor pumps in 1990, it was intended that 
the new pumps would be operated to the existing target water levels. Objections to the 
scheme were received from English Nature (EN) and RSPB. Both organisations stated 
that the existing water levels were too low resulting in damage to the SSSI through 
desiccation. This was supported by evidence that the numbers of breeding wading birds 
on Red Moor had declined significantly since 1975. RSPB also requested a full EIA on 
the proposed scheme.
The local IDB supported the proposed scheme.
Subsequent negotiations with EN led to an agreement to maintain the following levels:- 
Pump Settings
Date Cut in Level Cut out Level
1 April to 15 June +3.3m AOD +3.0m AOD
15 June to 1 November +3.3m AOD As required by IDB 
1 November to 1 April +3.2m AOD +2.8m AOD
These represent a marginal increase in water levels estimated to be 150mm-200mm in the 
lowest lying parts of Red Moor. These levels were rejected by the IDB.
B.1.3 Environmental Statement (ES)
Following this impasse NRA commissioned an ES to assess the impact of the proposed 
scheme, if the pumps were operated to maintain EN's water levels within Red Moor SSSI.
The ES concluded that the scheme would have marginal nature conservation benefits 
balanced by a slight adverse impact on agricultural production.
Further consultations in the light of the ES concluded:
• EN accepted the proposed scheme;
• The local IDB accepted the proposed scheme;
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• RSPB maintained their objection to the scheme as it does not further or 
significantly enhance the nature conservation interest of Red Moor, and such 
positive options were not evaluated in the ES;
• The County Wildlife Trust has objected on similar grounds to RSPB.
B.1.4 Other relevant factors
• The ES indicated that the nature conservation benefits would not provide suitable 
conditions for breeding waders on the Moor;
• EN has indicated that they are prepared to enter into management agreements with 
owners/occupiers who create and maintain higher water levels on their land;
• NRA is under considerable pressure to replace Red Moor pumps. A local village 
would be at risk of flooding if the existing diesel pumps failed during a flood 
event.
B.2 Structured NRA Response
B.2.1 General Comments
Severn Trent regarded the Isle of Axholme case as a similar scenario. Pumps were 
established there in 1945 when there was a major emphasis on agriculture. In this case 
there were objections to installing larger capacity pumps. The Region had to agree not to 
change the water level. The higher capacity pumps installed allow a lot of water to be 
pumped out of the wetland quickly in the event of a large rainfall event; whereas before, 
lower capacity pumps were not as quick. High capacity pumps also allow finer control of 
water levels, thereby reducing the water level fluctuations. In some cases this may be 
seen as beneficial i.e. might offset a small decrease in water levels. Cost-benefit analyses 
are always carried out using a 'do nothing' scenario first, then 'replace pumps', and other 
options such as establishing a 'ring defence' around the village in this case. Feasibility 
studies are carried out and the conservation officers are brought into the EA process. The 
Region would work out a compromise between conservation and defence of the village.
Welsh pointed out that in the Gwent area such a similar issue is arising on the 
replacement of old pumps or abandonment of the pumping station on the Caldicote 
Levels.
Northumbria & Yorkshire would consider the option to replace 'like with like', i.e. new 
pumps with the same operating parameters which, as with all capital works, would be 
investigated as a part of the EA, especially as the site is within an SSSI. The Region tries 
to provide conservation benefit as a routine duty, but the overriding purpose of flood 
defence is to protect people.
South-west make the point that management of water levels is as important as the capital 
scheme. By contrast, Wessex consider that in this case the main issue is replacement of
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the pumps; management is a separate issue. Thames would look at cost benefit analysis 
of the scheme early on, regardless of environmental aspects.
North West stated that this situation would probably have not arisen in their Region as it 
is generally possible to gain agreement of all conservation bodies before public 
consultation, thus avoiding confrontation. The Region has managed to build up a very 
co-operative approach with conservation bodies and, as such, is trusted to achieve the 
best possible solution.
B.2.2 How would your NRA Region progress this Capital scheme?
Severn Trent would look at the possibility of using an engineering solution to protect the 
village, and maintain base-line status quo, but would also assess whether different levels 
could be maintained in different areas. The concerns of RSPB would be taken seriously.
If drainage pumps are at the end of their operational life, a number of options would be 
taken into consideration by Anglian Region. The EA would consider: do nothing, 
replace to maintain current level of service or replace to improve capacity. Replacing the 
old pumps is in effect to improve, because new pumps would be likely to enhance the 
standard of service.
North West would carry out a cost-benefit analysis comparison, including the alterations 
requested by RSPB, and would proceed in line with the RSPB if this is economically 
justifiable. If the benefits are marginal then work may not proceed. The NRA would be 
in breach of their statutory duties if the objections to the ES are not resolved. An 
independent external contractor for the ES would be used, for the most honest view.
Northumbria & Yorkshire would try to enter into an operational agreement with 
English Nature using computer-controlled pumps, to pump more water for shorter 
periods. If there is a risk of flooding, and the agreement with English Nature is to replace 
'like with like', then the Region would attempt to provide conservation benefit and 
appease the farmer. If it is likely a village would flood, the NRA would go ahead with an 
agreement with no further detriment. The NRA in this case has achieved an agreement 
with the statutory body (English Nature), and therefore doesn't need RSPB agreement. 
This Region would try to persuade or appease the objectors and provide some 
conservation benefit.
South-west would undertake an internal EA to consider the options, and would assess the 
cost-benefit of alternatives in line with MAFF guidelenes. The existing standard of 
protection would be considered, together with the potential for improvements.
Wessex would progress the scheme by making a clear distinction between the 
management and replacement issues. Maintenance of the flood evacuation capability of 
the pumps is the priority, as conservation should not compromise other duties. The final 
outcome in this Region would probably go to the Minister and proceed at the levels 
agreed with English Nature with no conservation improvement.
In Welsh Region capital expediture is being spent only on schemes which are generally 
thought to advance the status quo; this scheme, would not! The scheme provides an
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opportunity to review management. If it is apparent that the pumps are failing then the 
'do nothing' option would be discounted due to the risk to property; this overrides all 
other issues.
Southern point out that all the options have not been considered. The Region would also 
investigate the channel capacity as pump down of 1 m is considered a large volume. 
Rather than direct replacement there may be the possibility of channel improvement 
(better flow characteristics), thus requiring smaller pumps for control of the water level. 
For such an enhancement scheme all the potential options would be considered.
Thames would try for a compromise over this issue to avoid confrontation and gain 
agreement with the landowner. If all compromise options were exhausted the Region 
would try to negotiate, even if it didn't suit everyone. The Region would make the risk to 
property clear to the RSPB. Opportunities would be investigated for the Region to 
mitigate the scheme and enhance conservation elsewhere, not necessarily on this site, as a 
'trade off'. It may not be reasonable just to satisfy English Nature as the statutory 
consultee. To date, English Nature has been happy to accept the judgement of the NRA 
on conservation issues, accepting that "we are on the same side". English Nature may 
even turn to the NRA for advice. The Region's internal opinion is important and the 
ultimate decision would be at senior management and regional technical management 
level.
B.2.3 Which Departments (and what level of personnel) within your NRA Region 
would be likely to be involved?
Within Anglian Region, technical engineers would be Grade 4-5, and Area level would 
be involved for long term maintenance (Area flood defence Grade 6-7 Asst Engineer). 
North West would maintain an Area-based conservation officer as the contact 
responsible for conservation input and impartiality in this case. Southern would involve 
capital works engineers, field personnel, FRCN, public relations and consultants, with the 
local flood defence committee having the ultimate decision.
Welsh would deal with this issue at a high level by Area managers, committees and Area 
conservation officers. It is envisaged that there would be a high level of local interest in 
the scheme and involvement of the local flood defence committee due to their local 
knowledge of the site. Pressure would also come from land drainage committees 
organised generally by the local farming community. If Thames upheld the RSPB 
objection it would be dealt with by high level management.
B.2.4 What problems would you anticipate in dealing with this case?
Anglian would try to create a balance between agriculture and conservation needs in 
order to identify the priorities.
North West consider the main problem to be in resolving the RSPB objection. If this is 
not resolved there may be a significant amount of public opposition. An example given 
is River Eden, Appleby, Cumbria. Here, flood defence works were refused by locals due 
to the potential environmental impact of the scheme. The Region considers that there is 
no clear conflict over what the NRA is doing in terms of Conservation and Flood
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Defence, and if enhancement is the only RSPB issue, then protection of property would 
prevail.
Welsh expressed concern that the project involves urban property and agricultural land, 
and that the Region may be sued if the status quo is not maintained. The NRA may also 
be liable, due to loss of income to farmers, therefore potentially raising a compensation 
issue. A situation may involve a farmer who has invested in an area e.g. field drainage, 
dependent on pumps draining the area to a particular water management regime. Losses 
on investment would be incurred if pumping is stopped.
Where managed retreat is undertaken on sea defences, the agricultural land owners are 
entitled to compensation as farmers expect to enjoy the same standard of service. If it is 
assured that the new pumps will produce no conservation damage, and if there is scope 
for conservation enhancement through management of the pumps, owners may be happy 
to allow some deterioration if there is a benefit i.e. conservation. What is missing in this 
case is what rise in water level is required to satisfy the RSPB. The NRA has an interest 
in furthering conservation, and so may encourage the creation of wetland in such areas. 
The decision lies with the local flood defence committee.
Southern would anticipate a great deal of 'noise' in this particular case: from the RSPB, 
from local farmers and from local residents. The local IDB would also cause problems as 
they contributed to the original works and would be concerned if a lesser service was 
envisaged.
Thames predict delay in the capital programme until all possibilities have been 
exhausted; putting properties at risk for a longer period. Adverse publicity would result 
from the breakdown in relations with the RSPB and other conservation bodies, making 
the conservation officers' position difficult and possibly setting the Region back a long 
way in terms of professional and public relations. The Region would try to avoid senior 
management stepping in for a decision.
Head Office would want better water level management as a finer level of management, 
via monitoring and the use of variable speed pumps, could be achieved. More research 
into refining water level management e.g. for isolating fields, is needed as a mosaic of 
water management is often preferable to coarse damming. The priority within the Flood 
Defence objectives is to protect people. If it is not possible to satisfy the RSPB then the 
agreement of English Nature may have to be sufficient. Conservation is about 
management, but the overriding need is to consider the local people.
Northumbria & Yorkshire consider personalities to be the main problem, each with 
their different vested interests; farmers and their concern for levels of production, and 
conservationists pushing for potential environmental improvements.
B.2.5 What rationale would you employ in evaluating the flood defence, 
agricultural, and conservation issues?
The majority of Regions would employ the MAFF guidelines which evaluate such issues 
in the framework of cost-benefit analysis. The choice of preferred options would be 
based upon an environmentally, economically and technically acceptable judgement.
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Differences are apparent on how to deal with intangibles such as conservation, but most 
would try to evaluate in financial terms.
Anglian would try to seek consensus with the non-statutory bodies, such as the RSPB, 
but it is hoped that English Nature and the RSPB would generally be in agreement. For 
example, for the Ouse Washes one letter was received from all bodies via English Nature. 
For projects such as Ouse Washes summer flooding, MAFF are very closely involved 
with flood defence. MAFF would request a letter from English Nature stating their 
approval of the scheme.
North West would initially optimise flood defence works within the constraints, then 
modify the result for conservation. EA and cost balances require an educated guess of 
costs and impacts.
Northumbria & Yorkshire express concern that defences must be maintained otherwise 
the NRA is seen to be negligent. The Region must protect people, and then think about 
conservation. However, the option of moving back the line of flood defence may be 
considered.
South-west would be reluctant to invest below a 100 year return period flood, and would 
be especially reluctant to protect agricultural land, due to the subsidies now available to 
farmers to protect their own land. The Region expressed the view that there would need 
to be a very strong reason for flood defence to be refused, even with the NRA's duties to 
protect and promote conservation.
Welsh would attempt communication and compromise. A particular standard of flood 
defence service may be insisted upon, but if there is room for compromise then it may be 
possible to satisfy all the interested bodies. The key question would be, is the Region 
prepared to flood property? There is no need to satisfy objections at the existing 
standards of maintenance. The Region would seek to maintain the status quo, unless 
satisfying the RSPB would not involve further flood risk. The Region would therefore 
commission an ES for the options of: 'do nothing'; 'maintain the status quo', and 'satisfy 
the RSPB'.
Southern evaluate via a cost-benefit and economic appraisal of the site, but this would 
not include intangibles such as conservation.
If it is assumed negotiations fail, then the senior management decision in Thames Region 
would be either to go ahead, or to support the RSPB and 'do nothing'. Engineers may go 
back to 'square 1' and redesign the scheme or even accept village flooding. The Region 
may consider a different option of flood defence for the village as often the actual chosen 
options are not even in the feasibility study. Therefore, flexibility in changing land use 
and legislation is allowed for.
B.2.6 What would you envisage to be the final outcome?
Wessex and Welsh would approve the scheme with outstanding objections, managed at 
the agreed levels. North W est claim they would not be placed in this situation in the 
first place! However, the scheme would probably be implemented with no lasting
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concerns voiced by objecting parties. With property at risk, the local population would 
not support the RSPB case. It is likely the RSPB would look for sites where the NRA is 
having a more significant impact on which to base a public campaign.
Severn Trent would endeavour to find the best plan to satisfy all concerned. Southern 
would also hopefully reach a compromise on the flood defence and agricultural land 
issues, but protection of the village would be the priority. In South-west Region the 
decision would depend on the result of the cost-benefit analysis.
Northumbria & Yorkshire consider there are difficulties in this case: much depends on 
personalities, size of the farm, field size, type of farming and the economic viability of 
the proposed options. If the area were critical in terms of water levels and there is no 
room for compromise with the farmers, then the Region would proceed in line with 
agreements.
Thames would prioritise the problems e.g. the risk to agricultural land and the Region's 
legal requirement for the protection of houses. The NRA is not obliged to carry out any 
flood defence works and therefore, if a farmer complains that the Region is no longer 
dredging a section of a river, that individual has no come back on the NRA. The Region 
may consider, in this case, the option to replace the pumps with no change.
B.3 Appraisal of relevant strategy statements
B.3.1 Flood Defence Strategy
Existing strategy obligations applicable to the scenario are presented.
'The NRA has general environmental duties, in relation to all o f  its functions, including 
the need to further conservation.'
In progressing flood defence schemes, 'Maintenance works should be undertaken in line 
with the NRA's duty towards conserving and enhancing the aquatic environment.' In 
developing improvement and development works, the Authority should, 'ensure all works 
comply with environmental requirements.'
In this case there is little argument that the pumps should have been replaced, 'with 
increasing demands on the water environment, the NRA continually strives to secure 
longer-term improvements both to the standards o f defences provided, and to the way 
works are identified, planned and designed.' The crucial point is the level to which the 
new pump should work. Should the existing agricultural production receive a reduced 
level of service in order to benefit the conservation value of Red Moor?
The strategy states that, 'The NRA is committed to the environmental principles o f  
stewardship and sustainability, i.e., the guardianship o f  the present-day environment 
without compromising the potential fo r  future enhancement. The NRA is convinced that 
environmental consciousness must be an intrinsic part o f  the management system, and 
will encourage environmental enhancement at all levels.'
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In this case it may be considered that although the Authority may have enabled 
sustainability, it has considered seriously enough enhancing or furthering the nature 
conservation interest of this site. However, the NRA did, 'take account o f  both flo o d  
defence and environmental considerations, and form ulate and agree operational plans 
with English Nature to cover operations which are in, or affect, SSSIs and other 
environmentally important sites.'
One major point the Region in question did not fulfil, is that 'The NRA w ill ensure 
opportunities fo r  conservation and enhancement o f  the environment are identified and  
implemented where justified .'
If what the RSPB claims is true, then improving the suitability of the moor for waders 
was not identified, and therefore was not considered for implementation, 'positive options 
were not evaluated in the ES.
Bearing in mind all the above quotes laying down NRA’s commitment to furthering 
conservation, should this pumping regime be passed when the ES states, 'nature 
conservation benefits would not provide suitable conditions for breeding waders on the 
M oor'l
B.3.2 Conservation Strategy
As this is a capital scheme, the Conservation Strategy states that, 'conservation w ill 
provide a focus fo r  the NRA approach  to m ajor developm ent schem es and to 
environmental assessment o f  internal and external proposa ls.'
'In the planning and implementation o f  its operational and regulatory activities the NRA 
will sustain and further conservation'.
The case warranted an EA, as the NRA has to, 'carry out an environmental appraisal on 
all its own capital works and undertake any detailed assessment which is required under 
environmental assessment or planning legislation.'
The strategy contains a commitment to, 'develop and implement a standard procedure fo r  
undertaking and appraising Environmental Assessm ents so that both internal and  
external proposals are subject to the same consistently high quality control'.
Best practice guidelines on conservation issues are to be laid down, in order to ensure 
that:
• all NRA activities are planned and executed to take fu ll account o f the conservation 
interest o f the site and thereby minimise any potential disturbance o f  special features;
• the design o f works and the use o f  m aterials is appropriate to the environmental 
requirements o f  the site;
• opportunities fo r  enhancing the aquatic and associated environment are identified  
and prom oted where possib le.'
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Regarding die NRA's aim towards an improved environment, it is stated that 'Habitat 
enhancement will prim arily take place in conjunction with im proved operational practice  
and opportunities identified in catchment management plans'. Also, the NRA 'must 
consult the responsible bodies before carrying out or authorising any activities which 
appear likely to damage the special interest o f the land in question.'
In screening proposals, the Conservation Strategy states that, 'appropriate environmental 
enhancement opportunities will be identified and wherever possible incorporated.' In the 
case of Red Moor the existing situation was sustained, and the EA showed little thought 
for enhancement of the area for breeding waders.
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